More Bauer to you! 






Ford Bronco and Bronco II- 



not one but two tough 
4-wheelers for 85-both with 
Eddie Bauer style. They’re all 
dressed up with everywhere to go! 



independent front sus- 
pension to absorb off- 
road jolts so you don't 
have to. And to help keep 
wheels glued to the 
ground for solid traction 
Both give you a 
proven 4 -wheel-drive 
system with a choice of 
manual or optional auto- 
matic locking hubs, 

And now both offer 
you the special looks and 
luxury of Eddie Bauer 
editions. 



The Bauer Broncos. 



These unique 
4 -wheelers have high- 
styled interior and exte- 
rior trim. They include 
dual Captain's Chairs, 
floor console and much 
more. Plus Eddie Bauer 
gear bag, travel blanket 
and visor organizer. And, 
to top it alt, "Ford Care" 
extended maintenance 



and limited warranty 
program. One beau- 
tiful package! 

Best-Built 
American Trucks. 

At Ford, Quality is 
Job L. A 1984 survey 
established that Ford 
makes the best-buift 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981- 1983 
models designed and 
built in the U.S, 

Lifetime Service 
Guarantee. 

As parr of Ford Motor 
Company 5 commitment 
to your total satisfaction, 
participating Ford Dealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No othet 
car companies' dealers, for- 
eign or domestic, offer this 
kind of security Nobody 
See your participating 
Ford Dealer for details 

*Op*BGnaI: rol-avaalnble in.GDLiforn.iai.ir 

wnh marniii: ironimlsiEori Horsepowei 
tawd nn SAG Stands itfji 



Now Ford offers 
you a choice of big 
Bronco (seats 5 or 6) or 
trim -size Bronco II (seats 
4) in special Eddie 
Bauer editions. 

Both have a 
lot of good 
things in 
common 
besides Ford 
toughness 
and Bauer 

More power to you. 

Both have plenty of 
power on tap. Power that 
eases you through hard 
off- road going and makes 



aH driving more fun, 
Bronco U s 2 8L V-b 
gives you power no other 
small V-6 4 -wheeler can 
top. It s standard at no 
extra cost. Bronco 
starts with a big 
high-torque 4.9L 
Six, standard. 
Adds a 5.0L V-8 
with new electronic 
Plus a 
with 

27% 

more horsepower than 
Blazer's biggest engine? 

Unique suspensions. 

Both Broncos have 



"My Ford Bronco & Me!’ 



My Bronco II & Me!' 



AMERICAS 
TRUCK JiT 




Purcell Mountains. 

A rugged place for 
a smooth whisky to start. 



WESTERN CANADA— The hardest part of the 
climbing is just getting enough air. I gulped it in 
icy. Thin. And then we stopped, and looking 
around took my breath away all over again. 

Later thawing out by the fire, we knew wed 
been someplace we could never forget. 

Over Windsor Canadian, we talked about it 
all night long. That s some smooth whisky. 

It’s made from water that runs down from 
the glaciers. They use the local rye. And that 
high, clean air must have something to do 
with the way Windsor Canadian ages. 

Rugged country. Smooth whisky. Both 
unforgettable. 

WINDSOR 

CANADA'S SMOOTHEST WHISKY. 
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HARDWARE 




EDITOR'S 

NOTES 



A mong the wry earliest arrivals 
at Japan's Expo '85 were 
FM r s Dennis Eskow and photogra- 
pher Brian Wolff. Their mission was 
to let PM readers know about the 
new technological wonders the Jap 
anese are going to be offering to the 
world in the next few years (see 
Tsukuha; Japan Struts Its Stuff, 
page 102). Other than that, we 
gather, they acted like any other 
fairgoers and took their turn at the 
novelties and rides — such as a robot 
snail one rides like a horse and a 
mini wind tunnel (right) in the Chil- 
dren's Pork. Dennis even managed 
to become the first American to pilot Japan Air Lines" new maglev train 
. . How'd you Li Jke to cruise around in that beautiful '55 Buick on our 
cover? Certainly seems Like the right way to go r doesn't it r with spring in 
the air and all that. The cover car is a great example of a fun-to- drive 

vehicle that was given a new 
lease on life by dedicated en- 
thusiasts. Michael and Joseph 
Gallipani bought the Buick 
from a man who, hoping to 
find time to restore it, had 
stashed it away for some 20 
years. The Gallipanis spent 
five months bringing it back to 
Its original condition. Inciden- 
tally, the Buick is really all 
white, as it appears in (lie 
photos at left. The two-tons, 
yellow and white paint job 
came by way of darkroom 
magic to make it a more color- 
fill subject for the cover. . . . 
Freelance writer Harry Jafife 
told us he was skeptical when 
he first heard about the use of 
nuclear waste to run airport 
and highway Lights. But as he 
investigated several experi- 
ments under way, skepticism 
slowly turned to belief. Jaffe 
says experimental runway lights powered by tritium are brighter than 
conventional runway lights. And his talks with medical scientists convince 
him that the lights pose no danger to humans. Runway lights and other 
uses of nuclear residue are the subject of The (Slightly) Glowing Future of 
Nuclear Waste (page 91). . . If you're 

shy about taking to the dance floor, you 
might take your lead from a dancing 
robot. Not only does he dance, he arrives 
on site in a UFO- You can read more about 
him in Technology Update (page 67). 





A convertible is fun, even in a studio, 
claim PM's Aryan Cannfflf and Jra Herrick. 




Here's the classic Buick an It appears In 
real literal l white and In regular use. 







Judy Wom and PH r j Dennis Eskow at 
Japan's Expo AS; Just Wowin' in the wind. 
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Warning: The Surgeon General Has Determined 
Thai Cjgareiie Smoking Is Dangerous to Your Health, 



Today's 
Camel Filters, 
surprisingly smooth, 



16 mg- "tap", U mg. nicotine av. penugarene by FTC method. V 
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LETTERS 

TO THE EDITOR 








Thanks for letting us know. We're glad that the design 
worked out well for you. Photocopies of the bookcase plans are 
available for S3 postpaid from Popular Mechanics, Box 1014 , piws cwntjlr^tJon tn»k c WiSttwage waif built for South Beridi 
Radio City Station, New York JV.Y. lOlOl. Hnfthwln Hospital by reader Larry Peters, ft geti loti erf u». 



Book wall finds a good home 

During d recent remodeling of The residents' lounge 
nursing home. I was asked to come up with plans 
bookcase unit lo span a full wall. After considerable searching 
for ideas.. J came across your excellent design ( Redecorate 
With A Bookcase Wall page 106, Feb. ’84) 

I followed your drawings very closely using birch veneer 
plywood for the shelves and doors and solid birch for the trim. 1 
have received many compliments on the results. Thanks for 
publishing such good plans. larky peters 

HEALTH WIN HOSPfT AL 
south bend tun 



More on 'first' cars 

]n your article American Cars: The First 
Century (page 78. Dec '84) you said 
die first gasoline- powered American 
car was built by Charles and Frank 
Dairy ea in 1892. We here in Ohio like to 
think that the first was the Lambert 
made in Ohio Dry in early 1891 — a 
year before the Puryeas 1 appeared. 
This is borne out by sworn statements 
and a photograph of the cat in the 
Smithsonian Institution 

IKMEHTG HEISFELD 
ADA. OHIO 

S think you should have included the 
Roese Special, a gas-powered automo- 
bile built in Plymouth, Pa sometime 
between 1884 and 1S87. 

JUUU5 DflAHERUr 
BOWIE, MD 

You said the 1936 Lincoln Zephyr 
introduced styling trends that lasted 
into the '50s 

My choice would be the 1934 Chrys- 
ler Airflow, which beat the Zephyr by 
two years and was t he fl rst car to have a 
slanted windshield. 3 owned one and it 
was way ahead of its time 

JJYWUN E= ASHTON 
ALBANY CA 

Biking the rails 

1 enjoyed your article Biking The Nubi- 
an Desert (page 94. Feb. ‘35) We made 
similar rigs here to Let us ride our bikes 
on old abandoned railroad tracks. It was 
a surprise to team that you need an 
outrigger wheel riding on the opposite 1 
rail. Without that wheel, you can't keep 



your balance even though the rail is 
guiding you straight as you ride. 

w, e voreck 

SPARTA N 1 

No, you did it light 

1 guess I’ve been doing u all wrong 
When our car gut stuck in sand we 
used to let air out of t he rear tires to 
increase their footprint and give them 
better traction 

Mow you say that increasing the air 
pressure expand* a tire s fooiprint. im- 
proving 'raction (Technology Update 
page 61 Jan. '85) You've got me really 
confused 

c e mcmuhhay 

CROWLEY TEX 

Sorry for the confusion. The tires we 
were referring to are of a special design 
having an accordion construction. They 
stretch as air pressure is increased^ thus 
expanding their footprint to 0ve better 
traction. 

Those variable -pressure? tires may be 
tho first in America,, but they aren't 
new, While in Lithuania in 1972. 1 saw 
firetrucks equipped with similar tires so 
they wouldn't get stuck in mud and 
snow We're not always first. 

ARTHUR fi PLTllICK 
ELKA PARK NY 

Better late than never 

In PM's Time Machine (page 178. Jan. 
'HS J. you noted that your issue for 
January 1935 earned a story about the 
invention of tho first backup light for 
automobiles. 



It's a bit Sate to correct that issue 
now. but I think you should know that 
my 1930 Packard had a backup light — 
and that was five years earlier 

SAMUEL W. AVEKETT 

CHATHAM NJ. 

[ remember purchasing a combina- 
tion stop/backup Light as an accessory 
tor my dad's 1926 Quick, It became 
standard equipment a fow years later 

ft NOEL 

NORWALK CALTJ 7 . 

A lot of boat 

I was really impressed with your 'Water 
Sportster project \PXTs Water Span- 
ner. page 30 Feb '85) Mike the idea of 
a multipurpose boat that can be used 
for fishing, water skiing or family cruis- 
ing. and your craft was crammed with 
lots of nifty boating accessories. 

JASON SAWYER 
SOUTH BERWICK ME 

There's a good side, too 

1 must commend you tor your fine 
article on attack helicopters [No Longer 
Sitting Duck*: Now Helicopters Shoot 
Back page 86. Feb. '851, The Apache is 
certainly an awesome machine but it's 
sad that such L>. itliam technology must 
be used solely for killing purposes. 

WAYNE E RILES 
L05 ANGELES 

As LvrtJa all c/our high-tech weapon- 
ry, the real hope is that it will never be 
needed £n battle. Thus, it serves as 
much as a deterrent w war as a ma- 
chine of war. VM 



t. 
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WHen You Cant Predict Whats Ahead Of You, 
THeres Only One Outboard TO Have Behind You. 





And find out why Mariner is one of 
the things about boating you can 
always count on. 



Part of what makes boating you can concentrate on enjoying 
enjoyable is the unexpected. yourself, instead of wondering 

But sometimes the unexpec- whether you'll make it home, 
ted cm be a little more than you A Mariner will also squeeze 

bargained for. the most out of every drop of fuel 

That’s when it’s good to have And with our exclusive |\jm At 
a Mariner outboard beliind you, MMAC financing option, 

Mariners are nigged. Reliable. And a Mariner-powered rig is easier to 
more predictable than the weatlier, own than ever before. 

Mariner Outboards from 4 to See your dealer for a catalog 
200 horsepower have CD ignition showing our complete line, or 
for quick starting. And to make write Manner, 1939 Pioneer Road 
sure they keep running, we build Fond du Lac, Wisconsin 54935. 
them with rugged lower units and 

internal components that undergo ^ 

die industry's lousiest testing. So f 



OUTBOARDS 

BETTER IN THE LONG RUN. 





SILL HARTFORD 






What a wagon! 



Volvo 74D Turbo station wagon has sports-ear handling and 1 SO tip — not TO mention ipace. 



Station wagons are not supposed m be 
exciting, but Volvo's dry. We foo nd out 
just how fast, road worthy, quiet and 
impeccably put together a Wagon can 
be on a several hundred -mile drive, 
trying five variations of the new 
74QT760 Volvo 

On test, paved An zona highways — 
and driving just as fast on rippled 
desert roads — wo tried to shako, rathe 
or roll the luxurious haulers. No go. Not 
knowing you're driving a wagon is the 
best thing about these 74G/7605 The 
740 GLEi with its 2.3-liter, four-cylin- 
der. fuel- inject c- cl 1 1 4-hp Four starts 
the Lineup al $19,360. The inLorcooicd 
Lurbo version oflhe 2 3 engine is rated 
at 160 hp and pegs the price of the 740 



Turbo model at $21,340. The same 
strong engine is mounted in the 760 
Turbo ($23 r 44U) but this wagon is 
better appointed than the 740 — sun- 
roof is eloctric rather than manual, for 
example. 

Finally, the 740 and 760 turbo diesel 
models [ $20. 760 and S 23 ,660) come 
with the inline Six. 2,4-liter turbodieseL 
Again, the difference is in comfort and 
convenience options. El's nice driving a 
wagon that fools and handles like a 
sports car — even nicer when it has 160 
responsive horses at your bidding. Thai 
makes a 740 or 760 Turbo our choice of 
a wagon that you sure can enjoy play 
ing with — and ids probably pretty goad 
at working, too. 



'86 Stanza wagon 

Nissan's now station wagon is as 
unique: in its layout as Volvo s \s con- 
ventional Topped ofl with a high 
greenhouse, making ii A cross between 
a minivan and wagon, the Stanza has 
dual sliding doors — one on each side of 
the body. It's also pillarl&ss {no B- pillar) 
which means that when The hinged 



The Yugos are coming 

[[ importer Malcolm Brick I in can hold 
the line a YugoGV will cost S3 990 and 
be the lowest priced car you cm buy 
here The little Yiigo — from Yugosla- 
via, of course — is made by Zavodi 
Crvma Zastava and should qo on 
sale this month at about 30G dealers 
The two-door hatchback is not as 
crude as you might expecl from 
the prii.e. The design is basically 
Fiat 1 28 and the car has front- wheel 
transversely mounted ohc Four 
with four-speed, rack and pinion steer 
Lng independent suspension, radial 
tiros and front- disc brakes. Displace- 
ment of the Fou r is a scan! 1 . 1 liters, but 
the base model GV is very decently 
appointed, reclining front seats, rear 



Yugo will arrive 



at S3 r 99Q r lt r t hoped. 



front doors and sliding doors on both 
sides dE the wagon are open, there s 
just wide open spaces running righi 
through the wagon from side to side. 
The seats aren't removable but the 
rears fold down in give a flat cargo area 
that's 80 cu h The '86 wagon is based 
on the Prairie, which has been on sale In 
Japan for several years, and will be in 
the S \ 0.000 price 
range. Thai price in- 
cludes power steering, 
cruise control. AM/FM 
and more. Power for the 
fwd Stanza is 97 hp 
from Nissan" s fuel -in- 
jected 2-liter Four; five- 
speed is standard. Major 
options are but iwo- 
automatic overdrive 
transmission and sliding 
Stanza wagon hai a sliding door on the driver'! side, too. steel sunroof. 



window wiper and washer, locking gas 
cap grab handles, opening front vent 
window 1 !? full carpeting and the like. 
Unlike early Beetles, it has a fuel 
geuge — and even a low -fuel warning 
light The GV (for Great Value) will be 
accompanied by a GVX {Extra Great 
Valun) which will bo closer to 55,000 
with its sport alloy wheels, larger 13- 
litor engine and other add-ons. 

Spying on Audi 

If Audi were to do a coupe version of 
the 5000. we’d expect something spe 
ciaJ — very spar Lous and fast. A high- 
speed two door four-passenger grand 
tourer with four-wheel drive and a 
coupte hundred horsepower would bn a 
fin inn addition to ilie line. With smooth 
bodywork shown below, the coupn and 
the super-successful StKXl sedan would 
be quite a dynamic duo w 



Likely look for 4wd coupe version of 5000. 
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rrs EASY TO SEE 

WHAT SOME STORES 
THINK OF HARDWARE. 

. 4 4 




Some stores carry so many dif- 
ferent products they have to hang an 
index from the ceiling. And too often, 
hardware gets buried under gifts 
and wraps. 

At a Sentry Hardware store, the 
only sign you have to see is the one 
hanging out front. Because hardware is 
what we sell. 

Advice from our people can save 
you time when you come in, and even 
more time when you get home. 

Next time, look for the Sentry 
sign. It's the easiest way to find all the 
hardware you need. 

And now' join the Sentry Silver 
jubilee Sweepstakes You could win a 
Buick Electra 
300. See your 
participating 
Sentry dealer 
for more 
information. 

Where hardware isn't a sideline. 




IS 
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4IMXPXI; $ 7.44 





| sqa 

W Cordless 

Screwdriver 
Charflsn^ Stated 



BAVOGRAW ■ 

One Gallon 

t:or io? * S 7 'M 



TVaif fe 



ItJ 1 ie 55 1 Covwlf Ckar 
or Black .4 4 LHHH t 4 44 LHUrt) 
Yqitr tlhiMLE:, &4.-I-L 



OOW CORNING 

Clear Silicone Scskml 
if&*+Li £2.99, 

.liter 520(1 Rebate 









Variable* 
j/f* iperd.. ItFm. 
“ benchrop band 
saw converts to a 
1 -In. sander- grinder, 



A band saw plus 

Sk]]'s versatiis benchtop band saw not 
only performs sirindard band-sawing 
functions. it al&Q ronveris nt> a ton. 
sander/grinder to finish-sand work- 
pieces and sharpen band too 1 5 
The 10* in band saw (model Mo. 
31041 has a powerful ■ -hp 4.2-amp 
varia btP-spe^d moioi The 62 in, blade 
isdrtvnryby three 7- in. -did. rubber- 
surfaced wheels at speeds from 
500 m 2.onn ft per minimi. The 
saw can handle cuts up to ID in. wide 
and 4 in. chick at 9D C Future* include a 
i:i ■ 14 in tihing woikiabJe wirh miter 
gauge and a removable key ro prevem 
unauthorized ust-. The- band saw sells 
for about $ 195 For details, contort Sail 
48G1 West Boterson Ave. Chicago. Ill 
6064S :—j,T 



A see trig-eye saw set 

When sharpening a handsaw it's im 
port ant Co rosot the teeth to ensure 
proper alignment. Stanley's new saw 
set ■(model No. 1 5-640] features a built* 
in magnifying tens that makes 4 easier 
to check i he teeth alignment and io 
detect chipped teeth. H ran b*? u.s«d chi 
crosscut and ripsaws, hacksaws and 
panel saws with from four to 12 Teeth 
per in. The saw set soils for about 513 
For more information, contact Stanley 
Tools. Dept P1D, Box 3 800. New Bril 
ain. Conn. 06050. — -J*. 7'. 



PestoF-grJp saw set features a built-in magni- 
fying lens that offers a clear view of the saw 
teeth alignment and condition. Use It on 
saws with from four to 1,2 teeth per Inch. 



position Line then turn the? handies 
downward to lock -ho mourn ing bar and 
vise sn place This accessory permits 
quick setups without having to fush 
with C- damps or nuts and hnE:s 
it's avaiEabEc at Seats stores and 
through [he Sears Looi catalog for about 
540. For details, contact PortaJjgn Tool, 
Box 8054 7 San Diego. Calif 92158 

“Rosario Capofosro 



tf JrtJU V# Lot tit* Jcru a*- ..i n*»w r nmai/rp ScJiTW SjJStJtftf 1 

feaiun.'*. ftit ua- know ,ihou\ it l¥nr*< W Phi Work- 
bench, T'np\i^r MedHiucfi, 224 West 57th St., iVolv 
York. JU.V I0&I.9 



Pick a drill press 

Craftsman offers two foil- featured af- 
fordable drill presses tor the home 
workshop. First is The top-of -che-line 
l7-5n. '.-hp drill press i model No 

21387) This tight-industrial-duEy too] 
features 16 speuds ranging from 240 to 
4.8G0 rpm a permanently mounted 
speed seleclion chart and a 14 x 14-in 
worktable The 10 x IKx 66 -in. high 
drill pres-^ has a . --in Jacobs chuck and 
can drill io the center ol a 1 7-in -wide 
workpiece It s about S550 
The second drill press is a / -hp 
benchtop mode i lor Is m i : ■ d ■ space 
shops The : 8-in. drill press (No. 21372) 
has three speeds— 700 1 500 and 

3.00G rptrt — and a 7- -in chuck Thu 
tool measures 7 x 12 x 23 : in. high 
and costs $149. For details on both drill 
presses contact Soars Soars Tower 
Dept. 703-PM CU i- ■ 111 — J T 



Traveling vise clamp 

Xov. you ran add convenience and 
versatility to your drill press with this 
easy-to-insiall Traveling Vise Clamp 
Thu rugqedlv built rttcossory consists 
of a 20 in long steel mounting bar and 
two locking cams. 

Simply bolt a drill press vase up to 4 
to wide io the mounting bar and attach 
the locking dams to the drill press 
worktable, as shown. 

To position ihe vise turn The locking 
ukv. handles upward shift lh* vise into 



Sears tgp-af-the-llne, 17-ln. P 3 6 -speed driir 
press (lefrj offer* high performance and 
accuracy, Bench cop model- { right] delivers 
power in a space-Mvrng unit 



The traveling vJSe damp consists of a 20-in.- 
long steel mounting bar and Two locking 
cams that fit onto Che worktable. 



Lift up che two cam handles and ihlfi the 
vise into positron. Turn the handles down io 
lock the mounting bar and vise In place 



IP 
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The Honda II R2 14. It's the is our exclusive design. Its 

worl ds most advanced rotary sma 3 1 er and ligh ter than ami* 

lawn mower. With a whole parable engines, while pro- 
list of features you've conje to viding unmatched durability, 
expect from Honda, fuel efficiency and reduced 

Slatting with starting. Arr maintenance, 
electric starter fires up at the For -added am venience , 

turf) of a key. And & main- Honda’s exclusive Roto- Stop * ’ 
tenance-free sealed battery system allows you to stop the 
comes standard. blade without stopping the 

The 4-stroke OH V engine engine. So you don't have to 

R>r optimum safely and performance ^ieaininiendj{nj'i^ iht a irlafoual befi trp < air fiiEida Pilfer Equipment 

■E AlWncivn Honda Mobrjnc. ' o 



Power 



Equipment 





ALL 

OUTDOORS 



Hiding the roof 

How abom a van that doubles as a 
boat? Designed to offer extra head 
roam in standard size vans with cutout 



roofs Baal Top can be had with a 
variety of options for now, sail or out- 
board power. The bread tri-hull design 
offers stability, and foam 
flotation ensures level 
floating when swamped. 
The 12- foot craft weighs 
200 pounds, will lake up to 
a 1 hp motor and can carry 
up to 725 pounds. Installa- 
tion is best handled by a 
van conversion outlet. Boal 
Topoosii £995. An electric 
loader Option that swings 
into position atop ihe van 
costs $495. Sky Hook, Box 
379. Mayo, Md. 21106. 

Boat Top doubles as a van roof 
and a lightweight boat. Sail 
package la an option. 



Hot tote 




This 12 oz_ mJnbstove fits inside a cookset. 



While we're waiting for someone to 
develop a mins in irro wave? for backpack 
use, we'll settle for this 1 2- ounce, qu> 
DL-operating gas stavn. The Whisper- 
Lite will boil □ quart of water in (ess 
than tnur minutes and folds up to Cr| 
inside a cook set The stove sells for less 
than S4U aL sporting goods stores. It’s 
made hy fountain Safety Research. 
Hex 3978. Terminal Station. Seattle. 
Wash. 9H124 




Camping pad 

Sometimes, the best part of camping is 
having a comfortable place to lie down 
after a long day of backpacking. A more 
comfortable alternative to conventional 
air mattresses and foam pads is a 
hybrid design called Gamp Rest Made 
of a waterproof nylon skin bonded to an 
□pen-cell foam, [ho pad solf-inflates by 
turning a valve. Air is trapped within 
the fnam and is then pressurised by 
your weight. The air supports you off 
the ground and minimizes foam loft so 
you get the greatest possible insulation 
effect. 

Unlike air mattresses, which have no 
insu laden. Camp Rest has lour times 
the insulation of closed -cel I foam pads 
The rolled-up size of the pad is 26 x G 
inches. Inflated. Camp Rest measures 
£5 * 77 x 2 inches Weight is 3*4 
pounds. Camp Rest is manufactured by 
Cascade Designs. 4000 First Ave. S., 
Seattle. Wash. 98134 




[f you want to sharpen your archery 
skills, the Air- Bow may be just die 
ticket. The device Jots you practice your 
draw and release without the damaging 
effects to compound bow components 
caused hy dry firing. The Air- How air- 
pressure, shot absorbing mechanism 
temporarily attaches to any bow and 
convene the en- 
ergy of the bow 
to air pressure 
and heat You can use your- bow os on 
exercise machine or add an attachment 
that projects RHs or regular air darts. 
The complete Air- Row system is 
$45.95 from Indoor A nr. hory Ent.. Box 
361653. Melbourne. Fla. 3293E 



Trailer tongue stand 

Here's a fast, easy way to support your 
trailer tongue when the trailer ts un- 
hitched. The Roto- Stand trailer tongue 
installs quickly on most 2^- inch or 3- 
inch square tongues for ri fixed support 
height of ?.B inches. When unhitching, 
you simply rotate the unit 9D :: from its 
horizontal locked position to the vortical 
Support position — a two-second, one 
hand operation. The Roto-Stand. with, a 
list price of $29.95, will handle tongue 
weights up to 259 pounds, and is avail- 
able from First Products Inc.. Box 1425. 
Tiftoa Ga- 31794. FM 

Tongue stand rotates ?D out of the stowed 
position Into the locked vertical position. 




Bow constrictor 

Air pressure device attaches 
to hoWj converting it 
to exercise machine 
or air gun. 
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SNUFF 

NEt WT. 1 2 OZ (34 02g) 



There are a lot of smokeless tobaccos out there, but for a lot of guys 
there's onlv one. Copenhagen. For one good reason. 



W* v; . ■' . -* w 



a BB » ; -JWB 

Show your color?! Send for our color catalog packed with the newest caps, jackets, shirts and more. Send 
your name and address along with $100 (which may be applied toward initial purchase) to: Copenhagen, 



PO Bon 729, Sparta, NC2S675 



C 19SS U.S. Tobacco Company 






Sooner or later- 
its Copenhagen 










STEPHEN A. BOOTH 



PM ELE CT RONICS 
MONITOR^^H 



Thta diaMro telephone from TTC Is made 
pmsJfcte by voic-e recognition technology. 

alerts you instantly many mispelling of 
30.000 frequently used words. Pana- 
sonic' hi first portable, the RK-P400 
(£350) has built-in programs that pro- 
duce graphs in four Dolors. Lt also stores 
two pages of text and ran be used as a 
computer printer. So can the £400 
CflsiQwriter 30. which stores 1 2 pages. 

One noteworthy technological break* 
through is the tiny, nonmagnetic piezo 
crystal loudspeaker developed by Ja- 
pan's Sawafuji. They can be used 
where magnet-driven speakers would 
cause Interference fas tn TV sets). This, 
plus their small size and low power 
requirements, will bring decent sound 
to highly miniaturized products. Wf 



Dial-less phones, 
and typewriters 



that can spell 



!£*?*> 



LAS VEGAS — -There's more to the 
Consumer Electronics Show than the 
entertainment products mentioned in 
last month's column. Utilitarian but 
equally high-t&ch items such as com- 
puters and typewriters also made Janu- 
ary debuts. The show's also a magnet 
to now technologies such as voice rec- 
ognition. which came to town in a robo: 
and now telephones 

Compared to simple voice -activation, 
in which sound triggers a device to 
begin operating, voice-recognition 
products arc programmed to respond 
to human language. This enables them 
to differentiate commands and execute 
the ones you request. 

To achieve this, the voice-recognition 



Sawafuji's tiny, nonmagnetic speakers 
promise better sound in smarter products. 



Hearoid, an i3-in.-caiF robot, 
wiir respond to voice tomrnandt 



sophisticated products should emerge 
as the price of computer memory? 
drops In fact, price and memory domi- 
nated the news of personal computers 
in Las Vegas. 

Atari's new 13Q5T (£40 0) and 5205T 
fSfiOO) use the same powerful 16/32- bit 
Motorola 680GD chip that provides the 
sophisticated graphics and processing 
capabilities for Apple’s Macintosh com- 
puter The 1 305T has 1 3 1 .000 bytes of 
random access memory (RAM); The 
5 2051 boasts about 524.000. Price- 
wise. an Atari 1305T system with disk 



drive and color monitor should retail 
around SB 00 — about half the cos! of a 
similar Macintosh package. Commo- 
dore meanwhile launched its £250 
Commodore 12S, a more versatile and 
powerful successor to the popular Com 
modore 64. With 12 8. (X)0 bytes of 
RAM, the new model is in a class with 
IBM's PCjr and Apple's lie — and Lc can 



device analyses your voice- print and 
commits St eg memory during the pro- 
gramming stage. Any subsequent com- 
mand is compared against the prints, 
and when the device finds one thai 
marches, the command is executed. 

This is the principle behind the Hear- 
oid robot and dial-less telephone intro- 
duced by TTC, a California company. 
Hearoifl recognizes simple commands 
ham 12 different voices. For more 
complicated tasks, program a cassette 
and insert it in the robot's tape deck 

The battery-powered Hearoid costs 
£400 — about the same as TTCs dial 
less telephone, which recognizes four 
voices and memorizes up to SO phone 
numbers. Just call out the name of the 
party you're phoning ami say "dial. 1 ' 

Though those current applications 
for voice recognition are simple, more 



electronic typtWffr- 
JtopJ and Cairo alio 
printer*. 



Atarl'i new ST computer 
Tine wfJJ pbw ?ough price com- 
petition for Apple's Macintosh fjvnify. 



be expanded to hold 51 2.000 bytes h 
also can run the huge base of programs 
developed for the Model 64. 

Not quite computers, but getting 
smaner all the time, are electronic 
typewriters. The latest Smith -Corona 
models have a built-in dictionary that 
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16 STAHl.'ftAJT FISHMA5TLR 
WITH 404JP30HNSON 
OUTBOARD MOTOR 



Save now and enter the big sweepstakes. 



Special offers on America's finest sporting goods 
for family fun... and you may win a great prize! 

Your local sporting goods retailer is now offering National Great Out- 
doors Sale specials and prizes. Enter the Sweepstakes while you shop 
for special prrces and offers on leading brand names for fishing, camp- 
ing, boating and family outdoor fun. 

G R AN OPR IZE . You ca n win a brand new Ast ro , Ch e vro I ef s new co n- 

cept in a people-carrying, car go- hauling, new-size van. Outstanding towing 
capability plus beauty comfort and convenience. And it can be yours? 

FIRST PRIZE. Or you may win a rugged, high-quality 16 r Starcreft 
Fishmaster and trailer plus a 40 HP Johnson® Outboard Moror. 

OVER 4D0 OTHER PRJZESF Valuahle prizes from Arbogast Berkley, Srmkmanrt, 
Cutter. Daiwa. DuPont, Fenwick, Fiskars, Fiambeau, G&rcia, Gall, Johnson. Penn. 
Plano and Techsonit. See full listing at end of this special section. To enter, fill out 
coupon and deposil Hat any participating store. 

Note: Some participating stores may not stock all items shown. 
Sponsored by the 

National Association of Sporting Goods Wholesalers. Chicago, IL 




PHE 

ENTRY FORM 
UQ 

PURCHASE 
NECESSARY 

Please enter me in the big 19EI5 National 
Great Outdoors Sale Sweeps! akes 



Name 






Add 






Cilv 


Bus m 


Zrp. 


d#H!£i i NimV 






btf-aier i Aiik.Sin.'U 







] L'll'r 5l*l* Zip 

j Nothing to buy Nomine I a wr its £rrt&rbe!efia 
, Way 31. 1^05 S™ee&^i9 kfrs I d- F edera*. 

I Stale arad Local laws where prohibited by law 

| All pfiiei will be Awarded on d national bail* 







WJ in h []j [ hoy re hitting, on 1 he s ucfafe 
of underwater. herp's yout i h*nce to 
irl) your stringer fast and save money 
doing il 

For lop water action, tie on the 
|iltcr§tLtk*a new floating bail with li*h- 
attraciing splash und Hash from and back 
I f l he big ones are hanging dpep 
around underwater ^ErurtureA. the new 
Arby Hanger (Jives down to hook them. 

Pul these new Atboga>i Bait or 
Champions in vour Uukte box and the 
ArlHJgdM rebate in \out pm ket. \\> 
surh a good deal, you'll want to gc=-i 
several for yourself and your fishing 
friends. Rebate detail* 
printed on the package. ^ 

L ook for r h h pae kage J 
ut partkipadng dealers, ^ 

Buy this specially 
selected Arbogast 
lure Combo 
and save $1.00. 



I he Fred Arbogast Company 

li t W. North Street, Akron, OH 44.101 



BAIT Of CHAMPIONS' 
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1985 NATIONAL 




OFFICIAL SWEEPSTAKES RULES. 



NOTHING TO BUY. NOTHING TO WRITE. 

Sweepstakes HKhjnCt Ed Fed0i;tS SlVi!i- nnrt 
L-ocut law:, Void wnere pfobifriletf by law 

Prizewinners will be determined in a 
witnessed random drawing of entries 
received by HBM- CREAMER he wHosp 
decisions art 1 firuil 

ThHi Clr^cr-el PriZ# W*nfig( i I) Will nJCiHy^ 5 
Crie-vrolei Aslrts Van The Firs! Pf--ze 
winner 1 i j W’U f*c^iv* a 19S5 Stercrail 1^' 
FishmiTsItir Fishing ftoal Wilh .1 4H HP 
Johnson Mo1n+ Qlh-ii-r prizes will 

h<> awarded as Fisled in store displays and 
on the ;asl page ol thi-s section AM prize 
winners will bn noidLrtfi by m m> I Prizes a in 
non-hansfrHfi'ble and non-f^rs^&mabir- 1 
Taxes are rhe sole -responsitiility of Ihe 
prizewinner The odds ol winning a prize 
*ISMW dVrti^ffl-Uird hylhe iHimhn? ri-r rntri<". 

Ael prizes will be awarded on a 
national basis 

Sw&CpStfikss open ;o rodents or the U S 
and Ga nsorj Oh 10 reside n rs ea n mai I >. n I r ■*» 5 
<q address below EmptoyEK'S and their Samihe* 
or rhe Cbeyrdi&t Division nJ General Motors 
Corporation NASGW Arid Iheir MWflrris-rtfl 
sales and production agencies an? noi eisglbH? 

A EiSt O* maior prizewinners mny b-r: obtain^ 
by sending n stamped ^plT-addre=.=.o-1 enve- 
!t>[XS to NATION A I GREAT OUTDOORS 
SAL F SWEEPSTAKES, Box 3 3fi 
PiMsburgh. PA 1S21S 

No purrhiWH’ ‘.Ary S-iMsply fill - il and 

drtposd an entry coupon el h parcel paling 
reta .. si ore beforr Ma y 3 1 . 1 H 55 f :■ i - ■■ must 
bfl tec#iv *0 bf-frtMH Junn : 3 d. tfl&S 




Litt-bacJc caver, 3 Vz* deep wall 
in top, , . four IVji " deep 
wormproof dra ws provide up 
to 40 compartments by use of 
movable dividers. Two toi-fype 
batches for top cavity. Spec&J 
latch lor door (hat protects 
drawers from weather. 

+ Ideal tec cramped 
areas .. .takes less 
than 16 * 

* Rugged recessed 
handle 

* 1£ movable dividers for 
various compartment sizes 

* Hi-impacr plastic constructicin 





ROOMY, VERSATILE 
767 

No other bail dok of this 9i^& can with 
diviaefs, offer up tp SS ^ompfvifiients 
Qrsai lor worm* and bads d ttu iongtbs 
* Two hasp-type ABS Niches tar greats 
swur4y 

■ Slim and trim, easy IQ carry 



PLANO MOLDING COMPANY, PLANO . ILLINOIS 60545*0189 







Introducing Garcia graphites. Six new reels designed 
to outlast and outfish anything you’ve ever owned. 



Now you can have si all. Six new reels with the strength, sensitivity 
and corrosion resistance of graphite. Plus celebrated Garcia 
Swedish engineering. High-performance features and long-haul 
durability make Garcia graphites the finest fishing instruments 
youll ever use. 

Arnhassadeur* 4600 Plus and 5600 Plus, With our exclusive 
lifetime warranty and Glide-lok* magnetic brak- 
ing system for casting control without backlash. 

Cardinal 11 3 and 4. Fulcrum drag makes them 
the smoothest-running spinning reels ever 
built With our exclusive five-year warranty, ABU-car™. int . . ->i u. 




plus an extra graphite spool free with every reel, 

ABU-Matic* I70GR and 290GR. The Big-Mouth spincasting 
reels. Large-diameter line rings reduce line friction and allow 
longer casts. Exclusive five-year warranty. 

These new Garcia reds are power-matched to Garcia Conolon 1 
graphite rods. High-Modulus Graphite gives you greater sensitivity 
^ and uniform flex from butt to tip. 

The new Garcia graphites. Six new reds with 
a (lair for action. And craftsmanship to go 
the distance. 

tx™ • X’WTHeld. Ml OTWQti 




Performance you can depend on. 








Special rebate savings on 
America s strongest premium 
monofilament fishing lii e! 

Independent laboratory tests prove that Trilene 
is up to 20% stronger and over 355 new IGFA 
World Records in less than 10 mom hi; back it up 1 
Now May ? Mm 1 5 you can put the etfra strength 
ol America's * 1 selling line on you r -r r l for less 

with a £2.00 Re- 
bate on Ti -ere Filler 
Spools and a 
whopping £ 5.00 
Bacn on "the new 
1000 yard Trilene 
Economy Pak! 



Extra Strong 



^Derkloj 

Thief i? Driw, Sum 1 Lake, ‘ . wa 51360 




PEPIN’S PERFECT PAIR. . . 

The 210 & Mag Tuned 10 Hi-Speed Level Winds 



These reels bring it all together are ideal when casting or trotting 
. . . level wind convenience, fast for salmon, trout, walleye, striped 
4-1 gear ratio, and ball bearing re- bass, weakfish and the like, 
liability. And the Mag Tuned 1 ' 1 10 See your retailer today or send $ 1 
offers magnetic spool control for for a full color 52-page catalog, 
backlash-free casting. Both reels Dealers Inquire. 



DrMSi The Great 
« American 

HEELS; Rec | C 0(n p an y 

Penn Fishing Tackle Mfg. Co. 
3028 W, Hunting Park Ave. 
Philadelphia, PA 10132 



Mag Tuned H 10 

275 ydsu/15 Itx mono 
(Lightweight anodized 
aluminum spool.) 

WL 14oz. 



210 

350 yds J 2 Q lb, mono 
(Stainless sted spool, 

A nod lied aluminum also svaiL> 
WL 21 ol 







Save NOW on Fenwick Boxes 



The rnost expensive 
tackle box shown below 
costs about $25. The rest 
a lot less. Little enough 
for a quality-built, feature- 
filled Fenwick box de- 
signed by "pro fishermen" 




woodstream 



to organize and 
protect your valuable 
fishing gear. Pick one up 
at participating dealers 
during The National Great 
Outdoors Sale. They’re 
A Sign of a Good Fisherman! 




FENWICK 15 
TACKLE SATCHEL 
* 26 tUmpirlments., 

some- adbjsta h'G 

* Z-fihded access 
* Includes twm- 
abie 6 compart' 
Jimnl uctliiy br?* 




FEMWJCK 30 
TACKLE 
SATCHEL 
■ 3t extra-d&efl 
campartfflflrcts 
‘ 2-sided access 
4 sluTify latolm 




FISHERKID” 

KIT 

i 1 tray. 6 «WTt- 

partmonts. 

■ lockati&e 
1 contains every- 
Ihmg young anglers 
-ie&d e.'.c& 3 t a red M teal 



FENWICK 9050G 
SPORT SEAT 

* recessed handle 

* 2 It-uul 1?ays lor 
sack it. ammo, etc 

- raiMvabto 

insulated 

edrdainer 





e&m 



FENWICK 1060 
TRUNK-TYPE 
BOX 

* 3 tra* 
part fronts 

* Iqckante 
- adjusl^blQ 
compartment 
in igp tray 




FENWICK 3.4 
HfP-ROOF BOX 

* 4 trays 

* 4D ccuifparliTffliiES. 
s«m achiistaMs 

- Zwusr 
TOSl-Inlflbitdr 




Get $10.00 back on the all new, extra 
strong 100% Radial Graphite! 

lightning Rod features 100% radial graphite that wraps 
around and weaves through (he other graphite fibers for un- 
matched fish fighting strength, fn fact r Lightning Rod is so 
strong, Berkley guarantees that it's the strongest graphite you 
have ever fished or your money back* And don't miss the 
$10.00 Rebate on lightning Rods May 1 Ihru 15, 1985! 



From the makers of Tritenef 



Berkley and Company, Triiene Dove, Spirit Lake. Iowa 5t360 



Think of it as 



a fortress for your food, 



Jus! fill these Refreeze 
battles with water, freeze 
and then loch back into 
the lid . No melting cubes , 
no soggy food. 



* 

# 



Gott cooler chests have a tough, double- 
wall body with built-in handles that 
can rake all the banging, bouncing and 
dropping you con dish out. 



Removable food 
trays protect soft 
items from being 
crushed down below- 



Gott cooler chests have 
extra-thick insulation in 
the sides, top and bot- 
tom. Other coolers don't 
compare. 





Every Gott cooler chest is 
guaranteed hr three years. 
And built to last a lifetime 
So not only does this fortress 
protect your food, it also pro- 
tects your investment. 





Buy a Strike Gold rod and reel 



and get s 30 back. No catches. * 

Its such a good deal, it almost sounds fishy. 

Buy a Strike Gold spinning reel right 
now and you’ll get $10 back. Or 
buy a Strike Gold rod and you'll 

get $10 back / ^ / 

But if you buy both at the 
same time, you’ll get a whop- i /* 
ping $30 back from Daiwa. I f 

No catches. No loop* I a 

holes. No kidding, .Just [ A \ 

look for the rebate form . V j 

that accompanies Strike 
Gold rods and reels. * ' - _ 

Of course, wc don't want 
price to lie the only reason for 
buying Strike Gold So here are a few more reasons. 
Graphite construction. Rear drag, Autocast B And Sensor® 
graphite rod and liandles for remarkable sensitivity. 

Pick up a Strike Gold rod and reel A great duo, now 
with a triple rebate. 

Fur more inforrmUon, send a postcard hoc Lkiitcj Corp., Depr GSC4S5. 

7423 Giapmun Awe., Ganden GrtM\ CA 9264 i 



Darwa Corpcxalwn 



h 





COOL HEAD. FREE 

BUY STREN' AND GET AN OFFICIAL STREN FISHING TEAM CAP. 



It's the Stren Vacation Special. 

Buy any two reel-fill paks of premium Stren or new 
Stren Class Line between April 25 and May 25, 1985 and 
Du Pont will send you an official Stren fishing team 
cap. Free. 

It's a fine q uality cap. And it makesan even better value 
of America's favorite line. Choose any two. Premium 



Stren in Clear/Blue. Golden or Clear. Or new Stren Class 
Line, the line designed for landing record fish. 

Get your order form where you buy Stren. Or use 
the coupon here. 

Look for the Vacation Special display at your Stren 
dealer. And cap a great fishing season. 

T stoen fishing cap order form 

WML TO SlrrnCaqOftr F*0 Ben fcffl I raster PA C/CCl 1 

■ have enclosed 

□Grtfrtfl .idled rwHd «rih Mjrrha!.i> pre nrrlPft 

AND 

13 The 'red Ip* :.,ir. ' dipped parkngn. 

NAME AGE 

ADDRESS 



CITY 



STATE 



PHONE ( j 



I FISH: 

□ &-H faysay&n 

□ ] 5 dayl or mart a year 



PMEC 6 FCT 



□ marniy IfKhwaler 

□ mgrJ^Mltw^er 



I n't r*n f Hhfig CjC f*- r .UL'rt- 

■VlH j; vi1.:r> r -r. : ./r.v [kfltuSKl Kl i'f?: f 

He US* >■ bsji wert* kv daW#> SdMcr e iuir j-d ■li 
irguKrni "*vi iBT«.re% l THltd ? 5| i» 

nv.fj-.j m^j hf [«^-n^tJKrCf May S IMG 



in 



i 








Three tough outdoor products designed for fishermen! 
Our 1566 and 2713 Tackle Boxes feature sensible Ideas 
like trays that hold lots of sizes and shapes, and 
dividers that customize the trays. Plus.... 
handles, latches and hinges that last a lifetime. 

The 901 T Trolling Balt Bucket is designed for j 
one hand operation, no buttons or levers to 
fool with, keeps large and small bait alive 
and klck'n and will always right Itself In 
the water. A lot Of smart features! 

J 

Rebates up to $3.00 A 

Look for these 3 outstanding products 
and their special prices at 
participating Flambeau dealers. 



Flambeau Products Corporal ton MiddleMeldL OK 44Q62 
A subsidiary of Corporation 









FISH BTTiNG...S0 ARE THE MOSQUITOES! 

mmmmmtm chiqqers.m^hmmb 

TICKS. FLEAS, GNATS, AND 
BITING FLIES, TOO! 

Don’t forget the 





CUTTER 






INSECT REPELLENT CREAM 

oan* SINGLE USE 
"wswi PACKETS 

fi iI^hi. pwi Gfit. Beet ortd hlitf Bpet 




hrausa Mo Id Products iKjaig ■= 

CREAM, SPRAT AND STICK ARE AVAILABLE IN ORIGINAL AND EVERGREEN SCENT '-™ 














(Quantum 



Reasons to Switch. 









R '% ' ‘ 



mi 












Quantum, Quality Defined, 1 

Quantum bahtasling and more working drag 
spinni ng reels . Two reels that surf Ate than convert- %. 

have advanced to a level ot per tkmal rear drags , it has % 
tom-iance quality that'll give enough precision, range 
you all the reason you need and sensitivity to make 
to switch. a big fish Show r^w 

In baitcasting, the reason for light line. Translation: 
is Qyn&Mag SM magnetic cast you’ll land more of the ones 
control . The spool control is you hook . 

calibrated to 280 D , twice the Quantum bartcasting. 

range of most reels .It'll let you Quantum spinning . More 
throw anythmg in your tackle- casing control . More hsh- 
box , thumb s -off , i nto the fighting control . More reasons 

wind, with complete authority than ever to switch, 
and perfect control, For the name of the 

In spinning, the reason is Quantum dealer nearest you. 
Magnum Drag!* With €00% cdl toll free, I^BOT UW REEL 

' flrunswkk Corp 



V/ 

****** 
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REPLACE YOUR 
UNEUMGLERI 



Straight line casts farther, retrieves 
more smoothly, catches more fish! 
(How many fish have you caught 
while you were trying to untangle 
your line?). 

Thy the Twist Test with your reel: 

Tie the line to a guide, crank a dozen 
turns against the drag then push the 
button or open the bail. If you get 
twists, you have a line Tangier! 



Johnson Reels can’t twist line 
because they’ve replaced tire slipping 
spool with a DriveTrain ™ drag system, 
And their patented CamDrive^ gives 
you extra retrieve power to land the big 
ones. Replace your line tangle r now,,. 

Three sizes - Century, with 10-lb, Stren*. 710, with 
14-lb. Stken*: and the freshwater. Eight saltwater 
Sabrti, With 17-lb. STREN* 

All made in U S A, by 
Johnson Fishing, tnc„ 

Mankato, MN 56001. 



WITH A 



FREE 



JOHNSON 



TANGLE 





LIQUID • CRYSTAL 



RECORDER 



FEATURES. 



Total animation 
Microcomputer with Total 
Screen Update' 

Zoom with Toiat Screen Update ' 
Superior resolution and definition 
Automatic sensitivity control 
Stop action 

4 depth canges with Too! Screen 
Update '' and automatic depth 
control 

Forward and reverse 

Sensory frad&ack 



Liquid crystal display 

Nkght ligrt 

Wrietpowt rugged design 
Swvei mount 
Streamlined dimensions- 
High-speed operation 
SeusiMly Time Control [SIC) 
Automatic noise reieeliom 
Liletime-Cuaranioed 
Service Policy 
4 models 10 sun your 
needs and budget 



THE ULTIMATE IN FISH-FINDING 
TECHNOLOGY. 

PRICED LIKE A FLASHER! 



MADENEUMULA AlABAMA 



OWE HUMMl^BlRD LANE 
EUFAULA ALABAMA 36 GE 7 



BRIISKMANM 







$nifl 0 *ry 



Th# CampxEave f ryar Ybm 
Pomwriui Thin In* Avtm 
ff E**i> Ottp Ft li*r 

jl .im em tuw 

s via "Hi m 



d^paMfc^ cYlmtef 

SAVE $10 

an pur^hiiw tA BlihAm 



*ih lflw*d Lonv^fwni 1 
haixti P™ ' urryiig 

SAVE S2 

Gfl Rjfttas^ rjf KHnwin 
Q.iTVjr>^ii. ' Pirn \y (Jvrti 1 



o-BeaM BLacK Max 



■JMo&t Pown 
SpolHfhll 



B 8 I 



Mas 



rt-u-l K&ndheid 



SAVE S3 



SAVE $5 

on c«rcf , fl , 7 [' M hw 



G-EtatiYl 1 &*Ck tfu 



an ponchora 
Smri fry' 



Home/Auto " Rechargeable 
Spotlight 

fWchi rpoo #hirav<r You Aral 



cry »* FlMifc 

UHL kJlfld 1 

SAVE S3 

HI fh* pUHftfldMi Cl k 

Bnnk?r»am HOmE ALITU 
Pkhihj'qflot+e SpoAfltii 



SAVE S3 

a* rw pmtiMU h 
F^r*m»*in MiiLiln" 5-1 -j 



Quencheroo 

The Un&ie* Kettle k?TI 
Itffi rmbi " ThiE tiema 
Wfifmpr ifaw Q^r 

Pklv'lliM ’ ■ * #ir 

LfuCC .f ■ ft* pld KHfn __ 

iKli DT l j-3 ■’■V hGuTf 



' 



•1 



QorikUte Lantern A Stove 

Lighla InaEanEly With TTt* Puih Of 
ALwwt 



AutcfniftEir F-Vi jo Omrij 
Hg r i win 

mptoy .mud \m* 

SpiTTwi- mc^vunt 
turte^i ft 

in H; ip h$iiii 

Em td Sihl 
fcas> to Uh 
tasi 1b Kb-Ate* 

SAVE $3 

HI !h Ml PufChflMCl a 
□finnfJTi - Cte-kklD 1 



To Quality ind QblaLn Vvur Rfbpka MAII 111 l-hs-^ .nri i?) Frnnl-tii'PyFch&a* (hiudel dumber cul Irorn display WrflQn| mcl (a) dnlirf Katas rfrcnipl 
Nd LA TEA: THAN JITLV 15, t9B5 TO: Greal CMteoa^fi Sale. P 0 Ba.-. GO&OQa. Pai^s. Tpais T513Q ■ Nor fedtflm a^e »r* stores ■ Nat uaUd ui rontoinahg-n 
With any pthef pr$*Vgqipn*l gflir + Vfctf whir* ptohtbifld, tftddor Otfiewse faslrided ■ Ho mscMgn^al rw#iMuC1iPriS at-Cpplfid 















Meet t he 2001 
Series fillet knife and 
she.ilK ivilh liuilt-in 
i-ncir.Hf'vi 'O’iiv.hinvJ icramir- 
sharpening rods in fine sheath with 
a lightweight graphite 1 handle and 
a hif-'h t arhnn staintoss sted 6" (Made, 

Oft good, rffe i? FISKARS 

?M1 TV Stewciri Aiv., IMni&u, WJ5-1JUJ (7 !5) &42-2Q9J 
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WEN ONE OF OVER 
400 GREAT PRIZES IN 

THE NATIONAL 




AND SWEEPSTAKES 



a DM. 
/alue 



1 Grand Prize - 1963 Chevrolet Astro Van 

1 First Prize 16' Slarcra.fl Fish master and 

Shore lander Trailer with 40 HP Johnson 
Outboard Motor 

2 Second Prizes - 1 Mirth Kota Trolling Motor 

1 Humrninbird LCR 4000 Depth Finder 


Si 1.000 

S 6.500 

S 310 
S 578 


2 Third prtzes ■ Gelt Coolers 


S 


234 each 


65 Fourth Prizes ■ Penn Reels, Berkley 
Lightning Rods with Trilene Filler Spools 
ABU’Garcia Rod and Reel 


£ 


65 each 


300 Filth Prizes - Brink man n Maxlite Flashlights 


S 


35 each 


Cutter Cooler Bags. Daiwa Reels 


£ 


30 each 


Tackle Boxes by Fenwick. Flambeau. 
Plano Molding 


S 


25 each 


Arbogast Jitterslick and Arby Hanger Lures 


S 


40 doz. 


150 Sixth Prizes • 

50 Fiskars Filler Knives with Sheath 


s 


10 each 


t0O DuPont Siren Fishing Line Paks 


s 


6 each 




National Fishing Week 

June 3 -9, 1935 

AMERICAN 

pij* fishing tackle 

— MANUFACTURERS ASSOCIATION 



Recapture the thrill 
of your first fishing trip.. 



Ml .."l inn- .mJ Irish duvjj-s. 

A 7 inch snsso™ with a hitfh carbon 
sl - i i nk-ss sh.vi bfad-L 1 deigned to hnld 
and f,"u ( . With iaarrd art irokfed. handles to 
makr the fob fast and easjt 



Ok ^.xid, ilk ei 



FISKARS 



7811 K Shwwf.fcv., Krone, W5440J |7ISJAia-2W 





Wail-T^r, |4U«|M 



Computerized mechanic 



Motorist’s best friend 

My car isn't big enough 10 carry all [fie 
tools [ might need on the road, but with 
a Road Pal. at least f can carry a 200 psi 
air compressor along with a trouble 
tight and emergency flasher, its 12-fcot 
cord plugs into the cigaret lighter for 



HoadPflt combines right emergency Hairier 
and air compressor; plugs Into lighter. 

power. RoadPal costs $39 in i be auto 
section of discount stores, or pet it from 
Campbell Hausfcld, I0Q Production 
Drive Harrison. Ohio 45030. — -V.5M 



Computer Mechanic software gives basic guidance for dragncal ng car aFFmenti and can even 
calculate loan payments lor a new car Ff the diagnosis for the old one Fi terminal. 

Everyone knows; the Commodore 64 computer is great for games. But the oth<?r 
day. L fired mine up (or a practical purpose — troubleshooting my car's rough idle 
What transformed the Commodore into an electronic Mr. Good wrench wa.s a 
program called Compute! 1 Mechanic. 

After loading the program :he main menu appeared on the screen, and ] chose 
the diagnostic section. Computer Mechanic led me to the .source of the problem In 
less than a minute — a loose sparkplug wire. Could I have solved the mystery 
without Computer Mechanic? Sure, hut probably not quite as logically. Of course. 
Computer Mechanic is no substitute for a shop manual. The program includes 
sections on brakes, suspension, ores, transmission engine, cooling system, fuel 
and emissions. Computer Mechanic can also keep labs tin maintenance, and record 
car expenses in up to 40 categories. The price is right: $26.95 for Commodore 64 
and Atari $49.95 fur IBM. Whip to Sofeync Inc.. 14 East 34ih Street. New York 
N.Y. 10016— Boh Berger 



Engine connection 

U the engine in your Japanese car or 
truck is gone, but the rest of the vehicle 
is good, how about another engine? 
Re built s may be too rich for you but 
how about $295 fand up) for a used 
engine with a 90- day guarantee? 

The imported engines have run 
30.000 to 40.000 miles, and they come 



X marks the spot 

To accurately mark mela] That has to be 
driEJcd there's no better tool for spot- 
ting hole locations than a Skidmore 
optical center punch. The tool has three 



pansr^a magnetic base, a magnifying 
lens with crosshairs and a hardened 
steel punch. To put your drill wort; right 
on target Stan by applying layout dye 
to the metal parts and. scribing inter- 
secting lines Then, all you do is insert 
the magnifier into the base and move 
the base until the cross hairs match up 
with the layout lines. 

With its strong magnet the base will 
stay put while you withdraw the mag^ 
nifier and insert the punch. One light 
tap with a hammer will put the punch 
precisely where you want k, and youTI 
be ready for drilling. The price is $4Q. 
Order the optical center punch from 
Skidmore Engineering Co.. 51. JO Rich- 



Used engine* arc shipped from Japan to 
United States with a 90-day guarantee, 

in wooden crates, wrapped in heavy 
plastic. Currently, engines are available 
for Dodge Colt. Datsun, Honda, Mazda 
f piston engine) Subaru and Toyota, 
plus Chevy Luv and Ford Courier 
trucks Coverage is from 1 9?8-80 tor alt 
makes, plus some hack into the 1960s. 

For morn information, contact By Hite 



The optical center punch by Skidmore offers 
pinpoint accuracy for neater metalworking. 



mood Road. Cleveland Ohio 44146 

— Bob Berger 



Engines, 14209 Southwest 142nd St., 
Miami, FIs. 331 86 .— Fete Warren 
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The right choice o t tires can improve the 
straight -! me traction of your cat, even it Jfs 
engine d evehps a high amount o / torque, 
White no tire can promise you the ultimate 
jn any performance characteristic, jt tea 
fact that the BFGoadnch Radial T A' was 
designed fa optimize grip applied to road 
pavement. This afters you excellent power 
applied to /he ground under acceleration, 
os wed os remarkable braking power 
even in the rain. 

The same comp uter-aided technology 
used m building the Had to l TA (in 50 1 60, 

?nd TO aspect ratios) was applied to /he 
entire family of BFGoodrich T ; A “ Radiais. 

The result is a complete line of high 
performance car and truck tires in many 
sizes, designed for a wide variety of perfor- 
mance needs and driving styles. 



THE BFGOODRICH 
RADIAL T/A 

A Reduced hydroplaning and excellent 
wet fractiorj are achieved by high void- 
to- rubber ratio and special tread 
compound, 

B. Excellent cornering, handling , and dry 
traction result from race -proven radial 
construction. 

C, Remarkable tread life is due fa special 
belt con figuration and dual compound 
/read. 

D. Predictable steering response results 
from a combination of sidewall and belt 
construction, 

The BFGoodrich Radial 77 A was 
designed fa provide remarkable straight- 
line fraction, even on cars with rear sus- 
pensions that Tend to deliver power fa the 
pavement in high peaks. This can cause 
surges of acceleration or deceleration in 
wet weather that require a tire tread with 
a high void-to-iubbei ratio and a special 
tread compound like thaT of The Radiol TV A 
to assure the driver of excellent traction. 



WE MAKE CAES PERFORM 



TM 
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NORMAN BECKER, RE. 



HOMEOWNERS 

CLINK 




Is aluminum wiring safe? 



We bought a 13-year-old house that has 
aluminum wiring throughout. Can you 
tell me if this wiring is safe ? — Emmet 
ftathbun, San Marcos , Calif, 

That depends on 
whether corrective 
measures were tak- 
en by the previous 
owner The U.5, 

Consumer Product 
Safety Commission 
says that houses 
with aluminum wir- 
ing are a potential 
Fire hazard. During 
the period between 
1965 and 1973. be- 
cause of the short- 
age and high cost of 
copper, aluminum 
was used to wire 
about 1.5 million 
homes. Although 
aluminum wiring 
was approved by the National Electrical 
Code, it was Later found that there was 
dangerous overheating in 15- and 20- 
amp branch circuits at some of the 
connections between the aluminum 
wires and outlet receptacles, switches, 
fixtures and appliances. Anyone who 
has aluminum wiring should be alert for 
the following trouble signs: 

■ Cover plates on outlets or switches 
that ate warm to the touch. 

■ Sparks, arching or smoke at outlets 
or switches. 

■ Strange odors, especially the smell 
of burning plasuc. around outlets and 
switches. 

■ Outlets. Eights or entire circuits that 
don't work. 



Iron-stained fixtures 

1 have a problem 1 hope you can solve. 
We recently purchased a house that had 
wafer with a high iron content. There 
are iron stains in the sinks, bathtub, 
toilet and washer. 

Is there a product on the market that 
will remove these stains? We corrected 
the water to lower the iron content., but 
the stains remain r — Thomas F. Sell 
Gwinn, Mich . 

Try cleaning the stained areas with 
Zud. Zud is a heavy-duty cleanser that 
contains oxalic arid, which bleaches 
and then dissolves embedded rust 



Even though you may not find any of 
these trouble signs, the potential for a 
fire may exist. It can oven occur at an 
outlet that has nothing plugged into it. 

Correcting the 
problem does not 
require rewiring 
the entire house. 
The method recom- 
mended by the 
Consumer Product 
Safety Commission 
requires connect- 
ing a short piece of 
copper wire to the 
end of the alumi- 
num wire by using 
a special compres- 
sion-type crimp 
connector. The 
copper wire is then 
used for connection 
to the outlets, 
switches, fixtures 
and appliances. The special connectors, 
called Copalum Compression Connec- 
tors. and the crimping tool are manu- 
factured by AMP Special Industries, 
Valley Forge, Fa. 19482. 

The corrections described should be 
made by a licensed electrician who hats 
this equipment. Connecting the copper 
pigtail to the aluminum wire using a 
wire nut is not an approved method. 
You can check your outlets and switch- 
es to see if the wire terminations were 
pigtailed prior to your purchasing the 
house, hut take precautions against 
electrical shock If the aluminum wiring 
in your home has not been corrected, 
you should take care of this problem as 
soon as possible. 



stains. Zud is available- at hardware 
stores as well as some supermarkets, 
and will cost approximately £2 40 for a 
1-pound can. 

If the rust stains in the tub or sinks 
are the result of water dripping from 
the faucet over a Long period of time, 
yqu may be unhappy with the surface 
finish even after removing the stains. 
Continuous water dripping on a porce- 
lain surface over a period of cimo will 
eventually crude the finish. In Ehis case, 
even though the fixture is functional, 
you may want Ep resurface it for cos- 
metic reasons. 



Faded black mortar joints 

My concern involves the black mortar 
used on the brickwork of my I O year- 
eld home. This mortar was used Ed 
accent the brides we used. 

When it was new, the mortar was 
very black. However, after the first year 
it turned gray. How, after JO years, the 
sun and weather have turned the mor- 
tar almost natural 

Is there anything 1 can do to restore 
the black? In every home Vv e seen with 
similar mortar, it has become faded. 
Please let me knew if there's anything I 
can do aboui this. — Michael Kissel 
SummertuH, Pa. 

Although nothing can he done to 
restore the black in the original mortar, 
there is something you can do 10 pro- 
duce black mortar joints. 

You can either slain the joints or 
tuckppint them. Both Df these methods 
are tedious and labor intensive, su 
unless you do the work yourself it can 
be guiie an expensive undertaking. 

According to ihe people at the Fort- 
Land Cement Assn . the original mortar 
mix probably had carbon black to pro- 
duce the black color rather than a 
mineral oxide. They say that carbon 
black is sensitive to ultraviolet Light, not 
stable, and has a life of about saver 
months to a year 

If you want to tutkpolnt, you will 
have io grind out the existing joints to a 
depth of about 7* in. and then fill them 
with a new mortar containing a black 
mineral oxide pigment. 

The other method for producing 
black joints is to stain them using a 
water-repellent, penetrating masonry 
stain The stain can be applied using a 
L /z-m. brush. You must work carefully, 
however, so as not to smear stam on 
the bricks. 

The Charger Corp., 1011 Dixwell 
Ave., Hamden. Conn. 06514, will make 
up penetrating stain of any color if you 
provide them with a color sample, Gui* 
lio Fraenza of Charger says that a two- 
coat application of iheir stain will last 
for IQ years. VM 

Do you haw 3 ftumu- m*rflF'ffmincv or repair prubfem * 
jr a? Ofnic. Popular Mechanics 

iZ4 Wj7*r ft Tift 5r New York. N Y. J 001* La ew* 
pirrrwr be answered individually, but of 

wide interest wdl be rtki vised itt ejV entomrj. For 
more htinie-rt m fMU x;?d rriJJirE'Oiinrr iWp. ijupr FSt's 
Home Curt' Gu& p. J4 S5 postpaid Send your orders} 
np Popular Medauiks. Box tdJU. Ha da? Criy Swunri 
New York. .V V. UN Or 



CRJMP CONNECTIONS COVERED 
WITH 5HRJNK INSULAtJQN ON . 
BLACK A NO WHITE WIRES 

COPPER WIRE 
PIGTAILS 

k 





CRWWP CONNECTION 
ON GROUND WIRE 
|NO INSULATION REQUIRED] 

To eliminate fire hazard with aluminum 
wiring, crimp-connect copper pigtails to 
all outlets, switches j-nd fixtures, and cover 
connectors wUh shrink Insular ton,. 
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Big Three racing 

Everybody knows that General Motors' 
long-standing policy is that none of its 
divisions go racing. This is not Lo say 
that the divisions aren't in racing. 

Seen in corporate exhibits at the 
Detroit Auto Show, for example, was 
an exotic IMS A Corvette OTP in the 
Chevrolet section, a Buick- powered 
CART Indy car in Buick' s display and 
more. The reason Detroit is becoming 
more visible at the nation's race tracks 
is that the nation's car buyers are 
becoming more visible there. 

According to a race-attendance 
study compiled by Goodyear Tire & 
Rubber Co., 1984 saw almost 250.000 
more spectators at America's racing 
venues than 1983. For 22 3 races of all 
kinds, total attendance topped 4.7 mil 
lion people. 

NASCAR stock car races have been 
the weekend retreat for Detroit car- 
makers and engineers for years. Only 
in recent years, with the resurgent 
public demand for better-performing 
cans, have domestic automobile makers 
sought to enhance their visibility at 
non-NASCAR events where race cars 
look like street cars. 

Chevy. Bulrk and Pontiac have al- 
ways had de facto tom petition depart- 
ments for racers willing to use "back 
door" parts Only Ford Motosports has 
a public attitude that factory racing 
builds sales, though if that isn't the 
case. Ford isn't going to toll us. 

The only decreases in attendance, 
according to the study, were in those 

ffjWser rum ra 36 } 



Hosch electronic port fuel injection im- 
prove breathing Horsepower is esti- 
mated between 360 and 375, and is put 
to the ground through a five-speed 
manual gearbox. 



Intercooled Buick turbo for '86 



Chevy GTZ 

Wefre awash in prototypes this month. 
Displayed here Ls the Chevrolet GTZ 
done by Jerry falmer and friends of 
Chevy's own design group The con- 
cept car demonstrates advanced aero- 
dynamic principles extrapolated from a 
standard Z2B Camaro. 

it's difficult to find a sharp or angular 
part on the car. fJACA ducting in the 
bodywork forward of each wheel pro- 
vides air for brake cooling. Two rows of 
hood slots, Chevy says, offer improved 
engine cooling and aid the relief of 
underhood air pressure. The entire 
hood/fonder clip ts a single piece, simi- 
lar to the Corvette's. 



Prototype turbocharged Bukk Regal with Intercooler 
[above and below) Is one we drove last fall. After recent 
drive of production tar P we find It irnoomer. 



Shown here is the proto- 
type Buick Regal Turbo 
built by ASC/McLaren to 
test Buick Engineering s 
intercooler project for 
1986. The McLaren Regal 
is a pans-bin special, as 
prototypes often are. Un- 
derhood it’s a mass of 
conduits, with thick tubing running forward and dropping down to an air intake 
under the grille. Turbo lag was interminable, making the car scary for even an 
experienced driver. Negotiating a fastturn is an exercise in guesswork, wondering 
when boost would occur. A driver risks the very real possibility of power-induced 
over steer at a bad moment, causing a nasty spin 

However, we just returned from a ride in a production ImercoDled-turbo with a 
Buick engineering group. The cars were stock ‘85 Regal T Types with the '86 
powertrain. The difference between these and the McLaren was night and day. 

The production cars have an efficient ram air duct dropping from the intercooler 
to a scoop in the front air dam. Turbo lag is negligible through the use of □ "free- 
flow" Garrett T3 turbo with a largo compressor housing and radically lightweight 
turbine wheel Buick mil advertise 2 2D hp and 330 lb. -ft. of torque for the '86 
turbocars fall of Which will be intercepted). up from the '85 figures of 200 hp and 
300 Lb. -ft. Peak power may be as much as 245+ hp and 360 lb,* ft torque, 
according to Buick sources. 

These' 36s are bof Altera few tries. 1 did a 0 to 60 mph run of 6-65 seconds! The 
car flat embarrassed an 85 Corvette in a short drag race If the Mr Linen exercise 
helped Buick management get to this, more power to them! 



Camara GTZ Is now on the *vtO 
jfraw circuit sporting 
iFldfettcnt yellow 
paint. 



Alloy wheels are shod with the Cor- 
vette's V-raied Z55/50VR16 Goodyear 
Eagles. The GTZ is powered by a 4.3- 
liter. 9 0* aluminum VG in essentially 
race trim. Larger, splayed valves and 
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Pickup your life. 



A full-size pickup from GMC will pick up 
your life, and a whole lot more. 

You'll feel uplifted by driving a vehicle so 
different from the dreary norm: a pickup from 
the people at GMC. When "trucks” is your 
last name, you have to do trucks very well. 

We do, 

A full-size GMC has full-size hauling 
capabilities. So you can take your toys to 
fun places. Tents, motorcycles, bicycles — It 
can all be neatly tucked inside your GMC, 

And GMCs offer impressive pulling power, 
too. Properly equipped, a full-size GMC two- 
wheel-drive pickup can tow up to 10,000 lbs. 
Making it the perfect companion for any 
adventure. 

Option-wise you can get your full-size GMC 
pickup with two-wheel or 
four-wheel drive, a six- or 
eight-foot cargo bed, in 1/2, 



3/4 or l -ton models. The new Vortec 4.3-liter 
V-6 engine is standard for 1 985. It offers the 
highest horsepower and torque rating of any 
standard v-6 in the industry. Or you can pick 
up the pace with optional v-8s, There’s 
even a hearty 6.2-liter diesel available. 
Best of all, a GMC pickup offers the 
options and comforts you're accus- 
tomed to in a nice car. Making It one 
nice truck, indeed. 

Buckle up and pick up a full-size 
pickup at your GMC dealer, (He's in 
the Yellow Pages.) Give your life a 
lift. 

For a free copy of GMCs 28-page 
How To Live Comfortably With A Truck," 
please write to: GMC Truck Merchandising 
Headquarters, Drawer 
30093, Department D42 
Lansing Ml 48909. 





A truck you can live with. 
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racing series that held fewer events last 
year *han the previous year 

Trans Am wagon? 

Well, yes, there is one, but no, it isn't 
slated to be a production car at this 
time. Remember the Trans Am spon 
wagon show oar that Pontiac did in 
1978? The 1985 F-car sport wagon, 
however— based on the new Firebird 
Trans Am — is even slicker 
The backlight hatch has been re- 
moved and replaced wilh a son of 



"cap." which operates as a liftback. The 
station wagon Trans Am features irm 
movable side windows, unlike the gull- 
winged glass of the 1 78 concept car, but 
the rear glass ' 'cargo door" flips up and 
out of the way. 

This car is a natural as a sport wagon, 
its rqofline flowing gracefully into The 
fiberglass cap-hatch Cargo space in- 
side is increased only slightly over the 
standard hatchback. Pontiac marketing 
chieftains believe they could sell only 
about 3.000 Trans Am sport wagons 
per year — ii it were to be built To 
evade cost penalties inherent in certify- 
ing a new vehicle u Elder federal guide- 



lines. die car would likely be assembled 
at an aftermarket conversion house 

Ear to the ground 

Where? According to ITS. Census 
Bureau analysis, the city with the high- 
est percentage of vehicle ownership is 
Casper Wyc.i. with 79 S cars for every 
1 .000 residents. Who said Detroit is the 
car capital? 

Olds rocket 'B7: Oldsmobik ongt 
neers are working up a hot JSO-hp. J6- 
valve Four. wiTh turbocharging, for the 
1987 GMZOfN -car fBuick Somerset Re- 
gal. Olds Calais. Pontiac Grand Am), 
The 8.3-lster unit will go into The Olds 
first. Says one insider at a sister divi- 
sion. ' That's one slick engine 

Reatta redox: General Motors' ROC 
Group will spend up to Si 06 million to 
convert a Lansing. Mich., axle plant to 
assemb/y operations for a front -drive 
passenger car Reports suggest that the 
car will be lluick's rwo-seat Rcatta (see 
Detroit's European Connection, page 
83. dan. “851. 

New Daytona: Chrysler will put a 
new Daytona Z on the street in B7 
powered by a 220+ tip intercoolpd 
turbo Four. As indicated here previous 
ly. the 2. 2-liter engine corner from the 
Chrysler Shelby Performance Center in 
California. 

Fiero canceled; Not here, but for 
Europeans. Opel has shelved a proposal 
lt> seU Pen liac Floras in Europe, a deal 
which might have brought Opel As- 
COT0& IQ ihp United States. 

Sayonara CJ: A .M C XT e e p/ Renault is 
working on a totally redesigned CJ-7 
The new version of the venerable and 
classi c off-road or Will be ready in time 
for the 198? season. 

Short drives: The Plymouth Reliant 
this year is much better looking, with a 
subtle rounding of sheet metal corners, 
a now grille and plush interiors. CoJd- 
start driveability was poor on the 2.2- 
liter Four we drove, though when warm 
it runs reliably. 

Detroit wins: The Detroit Grand Prix 
fV won the 1984 FOCA (Formula One 
Constructors Assn.) Trophy for the 
best-organized grand pri* race Last 
year's season saw 16 races. The “85 
race will be held on June 23. 

Y gut's too? According to a survey by 
Champion Spark Plug, one in four U.S. 
cars failed to start a I least once during 
the ‘83 winter 

You will shift! IT you think ’ upshift'' 
lights are a nuisance. German engi- 
neers have come up with a computer- 
controlled device that tickles your feet 
when you're supposed to shift 1 The 
computer monitors road speed, rpm 
and fuel consumption. When it's time to 
shift, a motor on the gas pedal causes 
" ! a tingling sensation.'' The driver then 
knows St's time to shift . . or buy 
athJete r s-fbot powder. M 



LONG TERM 
INVESTMENT 
THAT 
PAYS OFF 
NOW 

Right from the iFart,. they'll heip yuu do the tab easie*, fo&Fer, better. Yeori from 
iiow, they'll E'ill be giving you* lik# new effioe^rKy. Tools by CHaNNELLOCK, 
Pied&iort made by speticiliitl who've been forging only the beat (“or almost a 
century. Send for free Cdlolog. Channelled*, Inc, Meadvilk. Pd. 16335 
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Duat-ekmem air cleaner 
for more efficient 
screening and longer 
engine hfe. 



Seaor-and-pimon steering 
and light turning radius 
for easy handling, 

\ 

\ fhsh-momted electric PTO 
High-torque 12. 5-hp engine j mtchjor quick engagement 

for mare efficient \ of PTQ-run attachments, 

mr&ing in long thwkgrass \ j 

and extra power for \ j Hydrostatic dt 

work on hills, / one-lever ctn 



Completely enclosed 
iransaxk with large 
hoveled gears for 
longer life and falter 
transfer of power. 



Full-length welded steel 
frame far added 
strength and durability. 



Gauge wheels provide 
smoothers and guard 
against scalping. 



Heavy-duty axle shaft 
for greater 

capacity on tougher jobs. 



Large steering spindle s 
and hall-hmrvig 
wheels for longer life. 



Deep contoured mmcerdech 
for improved airflow, 
smoother cm and uniform 
discharge of clippings. 



Disc brake for 
added stopping power* 



Optional 6.5-hushel 
rear -bagger for more 
efficient handling of leaves 
and grass, (Aho available 
is a front blade t 
dimpcartt tevm sweeper^ 
thatcher and snow thrower 
for year -round versatility. } 



Nothing Runs Like a Deere 
because nothing’s built like one. 

You can sec it wherever you look. From the reliable engine up front to 
the heavy-duty rear axle John Deere lawn tractors are built to last. With 
proven designs. Quality materials. And features you won’t find on competi- 
tive brands. In fact, John Deere probably sets more standards than anyone 
else in the field. 

With John Deere, you also get a good selection. The seven models range 
from the 8-hp 108 to the 16-bp 116H. Each one can handle several optional 
attachments. And each one is backed by a new 2-year limited warranty. 

So if you’d like to get the most tractor for your money, take a good look at 
the John Deere line. Once you see how they’re put together, you’ll know why 
they don’t come apart. 

For more information, or the name of the dealer nearest 
you, call 800-447-9126 toll free (1-800-322-6796 in Illinois). 

Or write John Deere, Dept. 59, Moline, IL 61265. 




“90 days same as cash ” when you use your John Deere credit card. Apply for yours today. 
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Needle in a haystack 



The owner's manual for my 1931 Chevrolet Malibu says that the 229-cu,-in. V6 
engine holds ISVz quarts of coolant. When 1 drain the system f engine hot — 
th m'mosia t open), I get onJy eight quarrs out of it. S can find no drain plugs on the 
block— just a drain cock on the radiator i d like to know how 10 drain all the old 
coolant $o I can refill the engine with a fresh ethylene glycol and water solution In 
the correct proportions.—. James E. Dunlop H South Weymouth, Mass. 

There's a Vi-in. x 18 hexhead drain plug on the left-hand side at the engine, 
rtghl in from of ihe filter boss above the pan rail. Don't Teel too bad The drain plug 
is easily overlooked 

Removing The plug will allow IS or so quarts To drain because there's a Low spot 
jusi below ihe drain plug so a little? of the old coolant will slay in The engine. 
However, the amount SS insignificant and will not adversely affect the new coolant. 



Hung up on hangers 

Ever since t bought my Olds mobile 
Firenza in early 19S4 r it's had a bad 
vibration that 1 feel in the accelerator 
pedal. It r s most pronounced between 
48 and 52 mph and is worse when the 
air conditioner is on. 

The car has been to the dealer 10 
times. Have other owners of GM s J-car 
complained to you about this? Is there a 
solution to this problem? — Corbett 
Parker Greenville, S.C. 

Yes to both quest ions. Your dealer 
didn't have the solution for you because 
it wasn't forthcoming until the very day 
that !'m writing This. Have him replace 
the center exhaust hanger with a new 
one having part No. £5521686 He 
should also got the specific hardware to 
mount ihe hanger — two bobs (pan Ho. 
2 5509534) and two washers (Np. 
11 5003 £3) In addition t.o replacing The 
center exhaust hanger, havn the dealer 
loosen and ro tighten The air-ronrfiiioner 
mounting bolls 

Give 'em a break 

My car. a ? 980 Gldsmobile Omega, has 
trouble with a sticking choke plate. The 
dealer cleaned and tried to adjust it. hut 
this didn't help The problem occurs 
with the engine cold. 1 have to put a 
wedge between the choke plate and the 
side of the carburetor to keep the plate 
open !* so I can get the engine started. 
Then I have to sit to lei the engine gel 
warm enough so the choke plate will 
stay open Jjy itself. 

This r to put it mildly , is inconvenient. 
What's wrong?- Sharon Nelson, no ad- 
dress given. 

Look for a choke vacuum break dia- 
phragm that's leaking a [id is therefore 
not operating 

If that's not the problem, check to see 



that the linkage connecting the vacuum 
break to the choke plate is adjusted 
properly The job of the choke vacuum 
break is to open the choke plate pan tal- 
ly when a cold engine is started eo 
prevent engine flooding. 

If the vacuum break system is work- 
ing properly, make sure your mechanic 
is using the right tools and procedures 
when, adjusting The choke mechanism 
A choke valve angle gauge is needed 
for many choke adjustments on late- 
model General Motors carburetors 
Sonic mechanics still try to fly by the 1 
seats of their pants. 



MoPar pinging 

/ have a 1984 Dodge Diplomai with a 
3l3-cu.-in. V8 engine that's had a bad 
spark knock (pinging) almost from the 
First day 1 got the car. The dealer says 
the only solution is to use premium 
unleaded fuel in the car. Is there any 
other remedy for this problem? — How- 
ard jRj'tzJer, Goshen, Ind. 

Check your owner' s manual and 
you'll find that the dealer gave you 
good advice. Chrysler suggests using 
premium unleaded fuel in the 3l8‘CU„- 
in. engine. 

However, if this doesn't solve your 
pinging problem, further diagnosis will 
be necessary. 

For very minor spark knock (a slight 
rattle on the 2-3 upshift under heavy 
load), a slight adjustment of ignition 
timing should help Chrysler specifica- 
tions allow plus or minus 2° from the 
timing spec listed on your vehicle infor- 
mation label. Setting timing to the mi- 
nus end of this range might solve the 
problem 

If the revised ignition timing doesn't 
cure the pinging, check for a dogged 
EGR vaivp, a hnated-inlet-air door in 

(Pleasp rum H* jhtrj® 40} 
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Tips for turbos 

You haw ro pay for pleasure, right.? So it is 
with ii turbocharged tour cylinder or Vfi 
engine that gives [he power of □ VS 
without the penalties in fuel economy 
lament comes duo, though, with more 
frequent mkAmmarvce. OLE, oil tiu&rs and 
sparkplugs. havo to he- changed men- fro- 
quowly than In nonuirbo engjnes. so dwek 
YQLir owner s guide. Aim there are ito<- 
Slagging Operational; "payments '. 
e Aft nr a cola sUirc, drive al a speed out to 



ericeed 35 ruph fot b tildes to give ihe 
engine oil tuno to warm up fully. The turbg 
needs the maximum lubrication banaflis 
that ere provided by fully warmed up oil 
befnrt* ydu cut loose 

* After a tarn run, don't shut on the 
ignLtion immiOUiftteJy Allow pt to run for a 
couple of minutes 10 Jet heat dissipate If 
heal j^n't fj I Lowed to dissipate, oil c^n 
"coke." producing residue Thar blocks tur- 
bo lubrication passages 
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victual tread elements with 
painstaking precision. The 
result is reduced noise and 
vibration on the road. Plus 
the advantage of long 
tread life. 

Technology helps make 
Laredo S/R much more 
than just another all-terrain 
light truck tire. In fact 
you may never need a tire 
this good. But then again, 
you might. 



you may never need a tire this good. Laredo S/R. 



un (royal's Laredo 5 ;r 
radial, you may have heard 
about its excellent off -road 
performance. And how well 
it performs on the road, 
too But there's one thing 
you won t hear Excessive 
tread noise. 

The reason is Uniroyais 
advanced technology, it 
gives the Laredo s/r all- 
terrain traction. And unex- 
pected quiet on the road. 



Through computer- 
aided design, Uniroyal engi- 
neers achieved a balanced 
tread. Which means they 
varied the lengths of indi- 
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Exactness counts 

The best advice anyone can qive you about 
installing a new oil filter is to follow 
directions on tho filter After draining the 
crankcase and removing Lhe old lifter, 
wipe tho seatiny surface clean with a iLm- 
free cloth. Apply a thin film of clean ovt — 
not grease — to the gasket of Ihe new filter. 
Now, chock mo fitter to find oui how much 
to tighten ii Most times it's one Uim, 
which meanly enact ty one turn— not Ut- 
most, nol about. Measure that one turn 
from ihe moment the gasket of the fitter 
makes contact with the seating surface. 
The consequences of braKaci tightening 
can be an -nil leak Dr a filler so liqbi you'll 
have tumble getting tt off when the time 
■came? to replace it 
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the air cleaner snorkel which is staying 
closed when the engine warms up, and 
cooling system malfunctions which 
might cause overheating. (For more on 
solving spark -knock problems, see Sat- 
urda y Mechanic Silencing Spark 
Knock . page Si, Aug. ’84.) 

Should none of those bads bring an 
answer ask the dealer to replace the 
automatic transmission torque converl 
er lockup spring with one having part 
No. 4203672. The spring is part of a 
driveability package, but you'll only 
need ihts pan 

The new spring will raise the lockup 
spe^d to about 35 nrph. reducing en- 
gine load and the possibility of spark 
knock as the vehicle is accelerated, 

LTD (ftx* limited) gas gauge 

The gas gauge of my ISIS4 Fiord I TO 
has been consistently erratic since I 
bought the ear a year ago J have to 
depend entirety on the odometer to 
know whan to stop to add gas. 

My dealer has changed the gas lank. 



DO YOU HAVE A CAR PROBLEM? 

Just di* -WctrT MxkiI it. Snrd ymir qii#£TA» fn Jhi’ 

Car Clinic. Iktpufor Mprhfiruc s. 224 LVosf S7Wi Sr 
Nrw Yn, rir. N. !r J JCtfjfJ LVihiifi JkBers nmrKw tor 
anskvered individually, problem* diet are of general 
interest will tie drtt u ssrti in the column. 



wiring harness, sensor and gauge. He 
tells me many Ford and Mercury mod- 
el's have this trouble. I'd like to know 
when she, re wiJJ finally be a solution.^ 
C. Roger Oiah, Belleville, til 

Keep your fingers crossed. The solu- 
tion may be here. 

There are two parts to this story. The 



first involves only the fuel Lank in 19-83 
L.TDs and Marquis. A fuel gauge in one 
of these cars may drop and return 
slowly to correct position after tho 
vehicle maneuvers This occurs be- 
cause of the design of the reservoir in 
the fuel tank. 

it this Is what you're describing as 




Elmer's Carpenter's Wood Glue grabs instantly, 
realigns easily then forms a bund stronger than ihe wood itself. 
Elmer's Wood Filler spreads easily; then, you can sand it, 
varnish it and stain it. Both Elmer's products help 
give you professional results every time. Buy one or 
both, l hen send for the plans at jus! $W0 each. 

Your child will love Ihe results! 



Use Elmer’s® Carpenter’s Wood Glue 
or Wood Filler and get easy to follow 
plans for any one of these 
original heirloom designs for just $3.00 



Make it with love and Elmer’s. 



m Send check or money order and proof 
of purchase— UPC label or code 
number— to: 




© Pe-nd* li Efic 



Elmer's Plans Offer 

PC Bo* 2383 

Van Nuys.CA 91409-2383 

Specify plans; 

Pocking Horse, 

Doll House, 

Rocking Chair, 

Set of Toys. 



Chrtd fronte Mi£will beerma a iamil* h*ineam 
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Fwrtuflial plans lor a-:p are iruck 
arti-sseamcM gKfit tfvteK SH*gr 


Favarriff to r young or ala Vidian 
stpie rn*asi*!« M' Higri 
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Lighten your work load. 

Ctamp Lighl ’Task Light. Whi-n you can't get a 
grip on wJul you have to do. let Black & Decker's 
Clamp iaght'" KechargeableT4sk Light help out. 

U s Hip- on and cordless, so M ’s always ready In 
lend a hand # BUCK CHECKER 



"consistently erratic/' then U new fuel tank having a 
modified resETvoir should alluviate the trouble. The pan 
number of the lank for sedans is E5D£-9Q02“A; for station 
wagons it's E5D2-90D2-R 

From the way you describe the problem, though. 1 don't 
think a new fun I tank will fix your trouble. True, gas gauges 
in cars not. having ih-e newly designed tank are sluggish, but 
you can rely on them. They certainty oiler no reason for 
having 10 use the odometer to judge fuel supply. 

Therefore, your problem may be covered by the second 
port of this story. It has to do with the sending unit. The 
same trouble can affect all 1984 F 0 M 0 C 0 models 

The original sending units are being affected by metha- 
nol or ethanol that Is contained in some brands of gasoline. 
The alcohol makes the sending unit material expand, so the 
cross shaft binds against the case. This makes the fuel 
gauge stop at the reading at which the binding occurs — 
fuu, v* tank, V* full or whatever. All of the original sending 
units have now been removed from supply Have your 
dealer install a new fuel sender. The chances am good that 
it will solve the problem. These new sending units are not 
affected by lUel that contains alcohol 



of both brands am made in the same assembly plants. 

Now that you know this, you may want to know why 
GM markets the same trucks having two separate name- 
plates. It has to do with the franchise agreements 
between GM end its Chevrolet and GMC dealers 

There arc about 6.000 Chevy truck dealers, and about 
L.20Q GMC dealers. Therefore, one of every five trucks 
coming off the assembly hne has Che GMC name. The 
other four carry the Chevy name EM 



SERVICE TIPS 

■ Several 1936 GM C-cars [Buigfc Olds 99, Cadillac 

De Villa) may have a wind noise because of partially sealed 
joints whore the ranter pillar meets the side roof rail and where 
the door frame meets the inner panel reinforcement . Refer your 
dealer to the T5B issued by his division. You can use Buicfr T5B 
S5 10-5 as a reference. 

■ Rust in the fuel system of a 19B6 Dodge Caravan, Dodge 
Ram Van or Plymouth Voyager may be the cause of hard 
starting, rough idle, hesitation on acceleration or poor wide- 
open ihrpttte performance. Take a foe! sample or inspect the 
fuel filler or fuel lank sock. Tf rust is present, have the fuel 
system flushed and cleaned according to TSft 14-£)4 j B5. and 
replace the fuel tank. Fuel Lank sending unit and fuel filler , 

■ If the five^spGod transmission In your 1981 -'RS Honda Civic 
is making noise or slipping out of gear, the cau se may be too 
much main shaft end play. To fix the trouble, replace the mam 
shaft fifth gear bearing, main shaft fifth gear bearing snap ring 
and the fifth gear housing. 

■ Hesitation and stalling of 19S3V2-'B4 Ford Rangers and 
Bronco Ns at ambient temperatures between 30" and 4QT. may 
he caused by carburetor icing- As called for by T5B 84-20-5, a 
new air*daaner shroud (part Mo. EST2~9AbQ3'Bh air duct and 
valve assembly (E5TZ-9A62S- A) and duct and valve assembly 
gasket EE 1SZ-9E691-A} should stop itui. 



What's In a name 

Please dear up a question that's been a subject for 
argument between my friends and me. What are the 
differences between a Chevrolet and GMC pickup truck, 
and are the pens interchangeable ? — Richard Barroso, 
Houston, Tex, 

The differences are cosmetic — huh caps, logo, grille 
design, hom button cap. Stuff like that. 

However, the guts of Chevrolet and GMC trucks — all of 
them, not only the pickup trucks— are the same. And so are 
the prices. Yes, parts are interchangeable. In fact, trucks 





Hie light you put out 

WHEN IT’S DARK. 



Area Liter "Portable Light r The bright way to 

improve your nightlife is with Black & Decker's 
A rea Liter'* Fluorescent Portable l.igbl . The 
rechargeable light 1 hat's always ready in light 
up the greal outdoors. 
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Halley's path appears on computer 



Naked-eye viewing of Halley's 
carnet won 1 ! be possible until 
early January. But the excite- 
ment is mounting. Amateur 
astronomers will be photo- 
graphing the comet this sum- 
mer. and many of us already 
have been plotting the best 
time?; and viewing locations. 
By August, most Americans 
who own S-inch or bigger tele- 
scopes will be able to spot 
Halley just before dawn To 
plot the exact location In the 
sky. I'm using a software 
package from Commodore 
called "Sky Travel/' It s de- 
signed for ihe Commodore- 
64. Sky Travel comes with s 
detailed manual A world map 
lets you program in your loca- 
tion. Then, using general sky 
maps and detailed star charts, 
you can pinpoint Halley for 
any time of any day. 





World map (above] lets you pro- 
gram location to get detaFfcd star 
chart peft | for Htiiey seam 




Sky Travel war map (above) h$ Feu 
detailed than star chart. But It feu 
you rind Hailey. 



Comet commentary 

Even if you don't own a computer, 
you'll have to do some computations to 
locate Halley before if s visible to the 
naked eye. An excellent help will be 
The Science Digest Book of Hatley's 
Comet fAvon, 59.96). The book in- 
cludes excellent chapters on the history 
of comets in general and Halley's in 
particular. Jt also comes with a chart to 
help locate the heavenly object. 

Pentagon is discovered 

A crystal is a substance? that has a 
definite geometric pattern on the sub 
microscopic level A glass has a random 
pattern when viewed at similarly high 
magnification, decent studies at the 
National Bureau of Standards suggest 
there may be yet another form of 
material m what science calls the "solid 
state/ 1 The material would be called 
'■quasi-crystal." No one knows yet 
whaT the properties of such a crystal 
material would be. It might be a good 
semiconductor with the hardness of 
metal. For now, the scientific communi- 
ty is excited just to h E ive found n new 
typo of matter. The NBS researchers 
discovered the quasi-crystal state look- 
ing at quickly cooled aluminurrViron 



alloy under an electron microscope. 
They hoped to find interesting crystal- 
line structures. What they found in- 
stead were nows of pentagons 
scrunched together with irregular 
spaces between them 

Upgrading Shuttle's brain 

One reason for last year's loss of two 
satellites by the Space Shuttle may be a 
weakness in the programming NASA 
uses in its computers. Penn State math- 
ematician Goong Chen has proposed 
changes in the NASA software to make 
It more flexible. Chen and researchers 
from across The nation are meeting this 
summer to develop a program to pre- 
vent such mishaps in the future 

Wowed by winter 

If you've had a hunch that recent winter 
weather has been peculiar, you're in 
good company. Computer studies by 
the National Oceanic and Atmospheric 
Administration indicate that average 
temperatures for the continental United 
Stares have been higher or lower than 
normal for six of the past eight years 
Some scientists believe rising carbon 
dioxide put in the atmosphere by indus- 
try is at least partly responsible 



Backward beepers 

An experiment being conducted in Jev 
pan places radio pagers in the pockets 
of senior citizens, instead of beeping to 
alert them, these devices set off a beep 
at a control center in Tokyo whenever a 
Golden Ager moves from one place to 
another. The Japanese are trying to 
cope with the problem of mildly senile 
people who wander from nursing 
homes or hospitals. 

Back to basics 

We all “feel it in our bones." but now an 
Australian research team has devel- 
oped solid evidence that modern living 
is a killer. University of Melbourne 
researcher Kerin O' Brie n took 10 mid- 
dle-aged diabetic aborigines who lived 
in Melbourne and convinced them to 
relocate to the wild. Part of the deal was 
that they could oat only what they 
could hunt, fish or gather. Fatty kanga- 
roo meat was even on the menu, if die 
subjects could hunt it 

After the first two months in the wild 
all 10 men showed reductions in blood 
sugar levels and three wore able to 
come off medication. The university 
will continue the experiment through 
the end of t 986. F*f 
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I its a 1 D M T aht-e Saw wttTi 
3-1 depltvof-eul and 
huge 4fi r ' ripping 
capacity. 



2 ITS a 1*1 /r Venical 
Drill Press with lotting 
quin teed tor accurate 
depth contra*. 



3 ir$ a Horizontal Boring 
Machine lhal makes, 
downing ope-alions 
a snap 




its a 3 4" lame with 
16-1/2“ swine capacity 
Sot turning table and 
chair legs, or large 
bow is 




Its a 1 2" Disc Sand&r 
with 1 13 sq in of 
sanding surface lo re- 
duce stock up to E" 
Ihrck m a single pass 



The MARK V combines these five major 
power tools in one space-saving 
economical unit. You can perform change- 
oyers in less (ban 90 seconds. 

Plus. I he MARK Vs 5-in-l versa! iEity and 
buill-in accuracy meke it easy to achieve 
professional results on ell you r projects 

The MARK V is the tool to start wilh. . .the 
system you grow with You'll find a lull 
range Cl MARK V Accessory to help you 
do- the most sophisticated wood working 
operation with ease 

The Shopsmith * Difference 

With Shopsmilh you get a dedication to 
woodworking, education , end buyer 
prelection. We believe in the virtues oi 
quality. value, pride and crafismanship, 
which show in our educalionaJ training and 
products 

Your Special "Bonus" 

Learn how the MARK V can help you do 
mofe projects mote professional ly Send lor 



your FREE MARK V information Kil today* 
Included in the kft is "How To Determine 
Yput Best Power Tool Buy", an informative 
booklet On power toots — Iheir Ipnclion and 
usefulness in the home shop. You'll hod 
comparisons of performance, one type of 
loql versus another Plus, you II learn how to 
evaluate space requirements and plan your 
workshop 

Phone Toll Free: 1-SOO-228-5122 
In Nebraska: 1-800-642-8788 




Shopsmith Inc. 

The Home Workshop Company 
6646 Poe Avenue 
Dayton, Ohio 45414-2591 



Q^iiiy woodworking locis made in i he US A 



^snwmiih. Inc TMJ 

S^iipfimiPi* w a rcgislemd Iradepiark of Shopsrmlh. Inc 




□ ¥ ESI Please send me -a F ree MAR K V 
inrtjtrmalion Kil including- tns informative 
booklet "How To Determine Yolk Best 



Pow* f Tom Buy" t undursiantf I am under 

nptitiliEjAliprt 



Namfr 
A0$re tft 
Cily _ 
State 



Zip.. 



Depi. 374A 



j 
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Universal refrigerator door gasket 



Other readers may have the same frus- 
tration 1 have had in obtaining the 
mfrber gasket far a refrigerator door. 
Can you possibRy I'm a name or two of a 
distributer that stocks t hem ? My refrig- 
erator is i WelbilL serial No i 
6802060386 , class T, \ 4-6 cu> in., type 
0130. Thanks for your help. — Bob My- 
ers, F airport, N.Y. 

I contacted Welbilt Carp, with your 
iroblem. They tell me that you have an 
older refrigerator and they have discon- 
tinued supplying the door gasket for 
this model 

Ail i s not lost, however. Gem Prod- 
ucts Inc.. Santa Monica. Calif., markets 
a universal magnetic vinyl door gasket 
kit The kits an? designed far universal 
replacement on refrigerators and freer- 



Leaky dishwasher door 

Our Smrs Kenmore dishwasher, which 
is model No. 58 7- 702200, serial No. 
100.27790981 , leaks water from the 
door — anywhens from a few drops one 
time to a cupful the next- The door 
gasket has been replaced twice and the 
water valve once. The door never 
leaked a drop the first two or three 
years. Can you help? — Howard K. 
Aztec iV M, 

One possible cause of your water 
leak is a malfunctioning lower siainlebs- 
steel spray arm If the arm is binding, ti 
could throw a steady stream of water 
against the door This can he checked 
simply by spinning the spray tower. 

More likely, however, the vent plate 
and seal baffle on the inside bottom of 
the dishwasher door is where your 
problem is located. When the door 
gasket was changed, the vent plate and 
seal baffle should also have been re- 
placed. This applies to Sears dishwash- 
ers that were made between May 1969 
and August 1380. 

The part number for the door gasket 
with the vent and baffle assemhly is 
BQ0O7O and it costs about $20. The 
vent plate and seal baffle is available 
□lone under part No. 8QS3G9. It costs 
about S8 and can be purchased ar any 
Sears repair parts center. The vent 
plate and sea! baffle fits in from of the 
doer liner and has a vinyl gasket that 
runs across the boLtom and seals 
against the bottom oF the tub gasket. 

This part determines how well the 



ers when a manufacturer's replace- 
ment gasket is not available The kits 
are furnished in four L-shaped sections 
with factory welded coiners. A roil of 
magnetic material also is famished 
with the kit Both materials can be cut 
easily to the required size. 

When ordering the kh you will have 
to furnish the length and the width of 
your existing gasket and the clearance 
between the door and the cabinet body. 

The price of the kits range from $25 
to $38. depending on size plus -ax and 
shipping. They are usually available 
through Gem Line distributors or local 
appliance stores. Or contact National 
Parts Distributor 4279 Frankford Ave. 
Philadelphia, Pa. 19124, telephone 1- 
800-523-3620. 



door seals with the tub, and it may be 
the culprit causing the water leak. If the 
baffle vent holes become dogged or sf 
the baffle doesn't fit properly, a portion 
of the water that enters The vent holes 
on the bottom of the door won't drain 




Vent pipte and baffle assembly seals the 
Joint between dishwasher tub and door 
edge. The aoembly must be replaced when 
a new door gaiket k lnttafr«f. 

property back into the tub. The water 
can then leak out the front of the door 
onto the floor. 

To install the vent plate and baffle, 
disconnect fhe power to the machine. 
Open the door then remove the Phil- 
lips-head screws that hold the outer 
door panel to inner panel Remove the 
panel. The baffle will be visible at the 
bottom of the door. Remove the four 
screws which hold the assembly So the 
inner panel — two on each side 

Than remove the baffle. Clean out 
any soil buildup in the area Screw the 
new baffle in place and assemble Lhe 
dishwasher. 



Squeaky clothes dryer 

/ have a Wesfin^heuse electric clothes 
dryer Model BE5Q0PX r that has an 
intermittent , high-pitched squeak. I've 
noticed some very fine black substance 
(like soot) that comes out of the back in 
the middle, from what looks like a small 
steel marble. Is there a bearing that 
needs Co be Rubricated? How do 1 get the 
dryer apart to get at it ? — Tbm Wherry, 
Anoka r Minn. 

It sounds as if you need a new rear 
bearing as well as a basket support. 
ApparemSy. the bearing has worn 
down to a poim where the basket 
support shaft as now rubbing against 
the metal bracket whLch holds the bear- 
ing in place "Hiis motaTto- metal con- 
tact is probably causing the noise. 

The bearing and basket support shaft 
can be purchased in kit form with 
instructions and lubricant from any 
Whlte-Wesiinghouse parts center or 
appliance parts store in your area The 
part number is Q- 14285; it costs ap- 
proximately $30 plus tax. The instruc- 
tions that come with the kit explain how 
to disassemble the dryer and install the 
bearing and shaft. 

Microwave clock motor 

IVp own a Sharp microwave, model No 
R-67&Q, serial No. 1 7667 r with a terri- 
bly noisy clock motor. I removed the 
motor and tried to purchase a replace- 
ment, I whs toRd that I have to buy a 
complete clock mirt at $58. Do l have to 
buy the entire iinit?™Jtob€?jT E. Smith r 
Delton, Mich. 

I chocked several of my sources to 
try to locate a motor for your micro- 
wave oven.. 1 had no success. According 
to Sharp, tho clock motor is not avail- 
able as a separate pari Ji is only 
available as part of the complete clock 
assembly. Thq pan number for the 
assembly is FSWTE: 009 YB YD The cost 
is $54.24 plus tax and shipping. The 
pari can be purchased at any Sharp 
parti distributor in your area. Possibly 
one of our readers may know of a 
company who remanufactures dock 
motors and may be able to help us. See 
also our dock maintenance article on 
page 229 of this issue WH 



If ynu /iaw u pmbi-’j]] i*.Lh znv &pplmiK&, ^'nd VOUT 
qvFstifxr. atonfl ^-irfi ibm moA-J ivid ±enai manbars, co 
Appliance Ckntc Popular Atec/janAr* Z24 HV*t 

.Vriv Yiui .V \ tmi& Sorn- *HJr CSSfWf 

he flrtdSLVLflStf an/.--. hfukiJr'i ntSfatettKi. nf wide inlofv^i 
Witt t*L“ rtHflrilffij [71 t/liA LtJtilftn 
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Warning; The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



. vwh|**-*rc4i 

(F .■ 

Milds Kings* 10 mg. "lar". 0 J ing, nitunim. 
Fill nr Kings. IS mq. "igi". I ,[) mg. ninniinfi 
av, per cigarelle. FC Repent Feb. 'fl&. 
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"POT YOURSELF IN MY BOOTS 
AND I'LL GIVE YOU THE KNVE 
AND THE LURES...FREE." 








Store where purchase? 



Isiale) 

I HAVE ATTACHED receipt sifiPE-a by dealer (Eisfiii casti register of hand 
wirten receipt). 0 Her valid through June 30 , 1585 . 



"Fishermen come from all walks 
of fife. And most believe there's 
no other sport as exciting and as 
relaxing, 

‘Me, I make Wolverine® 
brand boots and shoes. And I 
believe no other boots are as 
tough and yet as easy on your 



feet. So I'm going to make you 
an offer. 

"Buy any pair of Wolverine* 
boots or shoes and I’ll send you 
a Normark® filet knife and two 
sure-fire lures, absolutely free. 

"It's that simple. 

“Choose any pair you like. 



You might prefer the sport- 
styled padded collar work boot 
like I'm wearing. The rugged 
leather upper and long-wearing, 
slip-resistant Work-Lites™ bottom 
make it a great all-purpose boot, 
and a natural for fishing, 

d prefer the 
Either way, 

you re in Tor some good solid 
comfort. Because Wolverine 
goes everywhere in the great 
outdoors. 

So, clip out the coupon 
below and take it to your 
nearest participating Wolverine 
dealer Then, buy a pair — any 
pair of Wolverine boots or shoes 
— return the coupon with your 
proof of purchase, 
and the knife and 
lures (an $11.00 
fctlch value) are 
yours free." 



OWE 



BOO 



rk* kntf# and Blue Fdk v lures. 

I I I date L - /_ 



...H 



t WANT "he free Normal 
I have purchased Wolverine boots slyte | T~[~. 



Name 



Address 





MAIL THIS COUPON WlHSk&NED 
WQF-QF-PURCHASE 
R£CEH*T ID: 



Zip 

WDtverrfw Knif-e/ Lures Crtfer 
P.D. Baa 5976 
Wyomma. 560** 



t igBSYWwme WnU Wdf Rfrriwd I 








Lawn mowers are just wonderful 
for mowing lawns. But try pushing one 
any further and you’ll run into problems. 
Trees for one. Fences for another. 
Two solid reasons for getting a 
McCulloch string trimmer. 

Because McCulloch string 



trimmers get into all the hard-to- 
reach places that are simply out of a 
mower's reach. 

Since our string trimmers also 
edge grass, they make all 
yard work almost no work 
at all. And all our trimmers 
feature electronic ‘ 
for quick starts 
maintenance. 

Along with a tough 
2-cyde McCulloch gas 
engine that's mounted in 
the rear for better balance 
and easier handling. 

Both the MAC™ 

60-A and 80-A have a s m(Uesstme 

semi-automatic feed m your knees. 

head that trims the right 
amount of line when you tap the 
cutting head on the ground. 

Its all part of the simple, 
functional engineering you expect 
from a company that's been pio- 
neering new ideas in outdoor power 
products for 39 years. 

But you're still left with a slight 
problem. With five models to choose 
from, including two brushcutters, 
which one do 
you buy? 

See your 
McCulloch 
dealer for the 



answer. 

And put Mac 
to work. 



McCULLOCH, 




HOME & SHOP 



"NOW 



Install a little sunshine 



Chain-saw drill attachment 






Stihl offers an accessory that converts a 
chain saw into a powerful, cordless 
drill, The Model BT-310 accessory fits 
10 different Stihl chain saws. 

Simply remove the saw's bar and 
chain to attach the drill accessory. The 
saw sprocket drives the drill with a 
cuciertess chain. 

The converted chain saw is a valu- 
able tool for farmers, ranchers, home 
builders and anyone who needs to bore 
holes Located far from an electrical 
power source. The BT-310 accessory is 
available at Stihl dealers for about 
$120. For details, contact Stihl, 536 
Viking Dr, Virginia Beach, Va. 23452, 



You can hr mg more of the great out 
doors, indoors with the new Sun Bay 
window by Marvin Windows. Box 100, 
Warrmd, Minn 56763. Because of its 
glass "roof," the unit captures more 
sunlight than conventional bay or bow 
windows. The two side windows open 
for ventilation. 

The Sun Bay is constructed of Bon* 
derosa pine and features energy-effi- 
cient double-pane insulating glass Tri- 
ple-glazing is optional. The unit can be 
installed as a replacement window or in 
new construction 

ft's available in five sizes ranging in 
price from £955 to 51 .123 



Create a mJnh 
greenhouse In any 
room with the 
Sun gay window 
f left |. Four glm 
surfatti provide 
plenty of sunlight 
■and side windows 
open to provide 
ventilation. Once 
Installed, the unit 
project! about lain, 
from th* house 
i' below). 



Party sink pp^ares drinks 

This cleverly designed fixture com- 
bines a sulk with a blender in one 
compact unit. Made by Elkay Manufac- 
turing, 2222 Camden Court, Oak Brook, 
ILL 50521. the 15 x 25 -in. unit features 
a satin-finished, stainless-steel sink 
equipped with a high-arc. dual-handled 
faucet. A built-in NuTone power unit 
runs the blender It's available with the 
sink on the left (No. 2515-LC) or on the 
right (No. 2515-RC) for about S626. 



Speed Queen introduces the Ultra-Mate 
laundry system — a fiiW-size washer and 
dryer in a space-saving stacked unit. 

The Ultra-Mate's exclusive tilt-open, 
top-loading washer features a stainless- 
steel tub that won t rust, chip or cor- 
rode. according to the maker. The dryer 
has an eye-level door and a S.79-cu. -ft. 
drying cylinder. The l2Q/240'Vc3t unit 
measures 26 7 /B-in.-wide x 2B x 
requiring less than 6.5 sq. ft. of floor 
space. The system sells for about 
$1,200. For details., contact Speed 
Queen, Ripon, Wis, 54971. fM 



Full-size 

stacking 

laundry 

unit 
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STEERING 








From tillers to computer-controlled power assist, 
steering systems have come a fong way. 



BY MOKT SCHULTZ 



fl lustrations by Par Ruggero 



WORM GEAR 



Jr\ / ' By 1 92X -every steering gear 

V tf ^LJLJLjtLf we know today [and a few 

HAffOEMf p weve forgotten) had b«n 

STEEL NUT u»d The modern rack and ptmon design 

goes back to 1SS5, Many American can use 
variations of the worm and the recirculating-ball 
designs. The Singer and RFO dedgru are real oddhalh- 



I n 1896, Frederick Strickland persuaded his friend, AJ . 
Drake, to put a marine steering column and wheel on 
a new Daimler Phaeton, Strickland built steam 
launches for a living; Drake directed the Daimler Co. 
Ltd. of Great Britain. Other Daimler Phaetons— indeed, 
practically every car sold on both sides of die Atlantic— 
were equipped with a tiller. 

Previous attempts at putting steering wheels on motor 
vehicles hadn't met with acceptance. The first one tried on a 
motor vehicle with a gas engine was in 1 872 by Charles 
Randolph of Scotland. The first motor vehicle to have a 
steering wheel was probably the 1857 Dudgeon Steamer. 
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And you can start by actually building NRI’s 
16-bit IBM-compatible computer. 



You can create your own bright 
high paying future as an NRI trained 
computer service technician. The 
biggest growth in jobs between now and 
1995 a according to Department of Labor 
predictions, will occur in computer 
service and repair, where demand for 
trained technicians will double. There is 
still plenty of room for you to get in on 
the action— if you get the proper 
training now. 

Total computer systems 
training, only from NRI 

To learn how to work on 
computers, you have to get inside one. 
And only MR I takes you inside a 
computer, with total systems training 
that gives you hands-on experience with 
computers, peripherals, and software. 
As part of your training, you'll build a 
Sanyo MliC -550-2 r which experts have 
hailed as the "most intriguing" of all the 
new IBM-compatiUes. The Sanyo even 
surpasses the IBM PC in computing 
speed and graphics quality. 

Even if you've never had any 
previous training in electronics, you can 
succeed with NRI training. You'll start 
with the basics, rapidly building on the 
fundamentals of electronics until you 
master advanced concepts like digital 
logic, microprocessor design and 
computer memory. You'll probe into 
electronic circuits, using the exclusive 



NRI Discovery Lab* and professional 
Digital Multimeter, that you keep. 

You'll assemble Sanyo's Intelligent 
keyboard, install the power supply and 
disk drive, and attach the high resolu- 
tion monitor — all the while performing 
hands-on experiments and demonstra- 
tions that reinforce your skills. 

Learn to service 
today's computers 

As you complete your Sanyo, you 
grasp the "secrets’' that qualify you for 
anew career. You’ll Eeam to program in 
BASIC and machine language. You'll 
use utility programs to check out the 
operation of the Sanyo's 8088 micro- 
processor (the same chip used in the 
IBM PC). And you also get over SLOW 
worth of software, including WordStar 
and LatcStar. 

Most importantly, you’ll under- 
stand the principles common to all 
computers. Only a person who fully 
understands all the fundamentals can 
hope to be able to tackle all computers. 
NRI makes sure that you 11 gain the 
knowledge and skills to maintain, 
troubleshoot and service computers. 

Learn at heme In spare time 

With NRI training, you'll learn at 
home on your own time. That means 
your preparation for a new career or 
part-time job doesn't have to interfere 



with your current job. You'll learn at 
your own pace, in the comfort and 
convenience of your own home. No 
classroom pressures, no rigid nigh I 
school schedules. You're always backed 
up by the NRI staff and your instructor, 
who will answer questions, give you 
guidance and be available for special 
help if you need it. 

Let others worry about computers 
taking their jobs. With NRI training, 
you'll soon have computers making 
good paying jobs for you. 

Send for Free NR) Catalog 

Send the post-paid reply card today 
for NRI's 100-page catalog, with all the 
facts about computer training plus 
career training in Robotics, Data 
Communications. TVWideo Servicing 

and many Other fields. Jf some other 
ambitious person beat you to the card, 
write to NRI at the address below. 




McGraw-Hill Conti nuirig Education Center 
3935 Wisconsin Avenue, NW 
Washington. DC 2901 ft 



Well Give You Tomorrow. 



R p if 

rirl 



IBM i* a Rngislirtd TririfenlArh Of InhflrMt 65 nU Evfcrmss 
MaChirtri COjp&aTffrl 



Woodworkers Hardware 
ORDER FORM 



Total 

Birch Mug P*a 
Birch Shih«T P«g 

■*«* - , 

_FurnUura Splndlaa t 

^a*-»-^ag^i «■ & 1/2 inch 

” I ^ 




_ M'T_Z4 



*S* 0*11*1 Sptndi* 
(Hrch i;n-«4 I.17U.P 

QaH . 



*S& G*ll*v Spindle 

•Birth, 3J5 44, _ 

WflOd 3 4' 

TV*" M,TTVC„ 

i" ss,co c_ 

i l 4" fttMi c S a .Oi - C_ 

1 1 z m ir»rii c iii.oi c_ 
wheel i r sia.oo c_ 

*AP1 A*l»P«g 

Fji «?'*[»■* 

Wood Cara* on Drum 

ioii.li sq_ 
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STEERING: A CENTURY OF PROGRESS 

(Cmrinu&ci from pace 52) 
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hack and phnion 
GEAR HOUSING 



RELAY ROD 



Simplicity of rh* rack and pinion iyB*m Il«pl It gbvhwi wfien compared to th« 
parallelogram system on n Plert e-Arrow. Modem system] eliminate the drag link and axle. 



1920i Parallelogram System 
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Modern Rack and 
Pinion System 



RUBBER 

0DOTJ7J 



Like these earSy experiments, it 
looked like the steering wheel on the 
Phaeton was destined for oblivion. 
Perched atop a vertical column , the 
wheel came almost to eye level. Anyone 
5-foot- 5 or shorter had trouble seeing 
over or around it. 

In 1&97, Strickland' & Phaeton. stiU 
sportmg its steering wheel, was taken 
to the Daimler works in Conventry for a 
complete overhaul. This required sepa- 
ration of the car s body and chassis. As 
the body was being slung back into 
place, the sling suddenly slipped and 
the body fall across the steering col- 
umn. The impact bent the column sev- 
eral degress out of perpendicular. A 
worker got into the driving seat and 
Immediately found that the new angle 
of the column and wheel were a great 
improvement, As a result, the 1900 
Daimler Paris tan became the first pro- 
duction car to be equipped with an 
inclined column and wheel, 

The first horseless carriages had 
thetr front axles and wheels joined in a 
one- piece unit that pivoted about a 
single point at the center of the axle. A 



post was attached to the axle midpoint 
and extended up through the floor- 
board. A tiller was fastened to the post 
to steer the vehicle* 

This system served well enough as 
long as motor vehicles didn't travel 
faster than horses. But as speed in- 
creased automakers looked for a system 
that would permit Cars greater steering 
accuracy end would reduce the scuffing 
effect that caused tires id wear out in 
100 miles. They found what they were 
looking for with a theory that had been 
formulated in 1818. 

The idea came from a German named 
George Lenkensperger. He developed 
an axle that allowed the front wheels to 
swivel independently of the main axle. 
It involved placing wheels on spindles 
(or steering knuckles), which wore 
pinned to and pivoted on the from axle. 

The Lenkensperger principle was 
adopted by the young auto industry, but 
poor Lenkensperger never gets credit 
for It. That goes to Rudolph Ackermann, 
a London bookseller and publisher, who 
probably didn't know a spindle from 

(i Hjggj turn to page flj 
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spinach. Lenkensparger gave Acker 
fna nn Lhe rights to his invention in 
Great Britain and Wales, and Acker- 
uiami s name stuck. 

Another man who never seems to get 
credit for making a significant contribu- 
tion to the development of the modem 
steering system is Jeantaud, a French 
carriage builder. In 1B78, he invented 
the first parallel ogram steering linkage, 
although he didn't call it chat. 

The Jeantaud linkage moved the 
steering axle's pivot point to the aide. 
Jeantaud attached a rod to the spindles 
With two connecting pieces. Today wb 
call that rod the relay rod. The two 
connecting pieces are now called the 
Pitman and jdJer arms. 

He connected the end of the steering 
column to the Pitman arm. As the 
steering column turned, motion was 
transmitted to the wheels via the Pit- 
man and idler arms, relay rod and 
wheel spindles. 

At the start of the 30th century, as 
cars became heavier and faster, and 
pneumatic tires replaced solid tires, the 
necessity to reduce steering effort be- 
came apparent. With the steering col- 
umn attached, directly to the steering 
linkage, it was difficult to turn the 



wheel. Drivers who were strong 
enough to steer vehicles often overdid 
things and ended up in a ditch. 

To ease the effort of steering, engi- 
neers placed a reduction (steering! gear 
between the steering wheel and link- 
age. And so it's been ever since. 




The 14 Cadillac had a tilt- away steering 
wheel- The Idea goe* back at least to T903. 



The earliest reduction mechanism 
consisted of a woixn gear. Attached to 
the end of the steering column, it drave 
another gear (either a worm wheel or a 
roller) that turned a shaft connected to 
the Pitman arm. The worm gear and 
worm wheel were placed in a cast-iron 
box that was attached to the frame 
The basic worm gear and worm 



wheel reduction mechanism has served 
the auto industry for many years, with a 
couple of noticeable exceptions One 
was in 1 908 with the launching of the 
Model T by Henry Ford, ft had a steer- 
ing gear that still is one of a kind. 

Ford placed a set of epicyclic. or 
planetary, gears in a small box directly 
beneath the steering wheel. The plane- 
tary gear set drove a main gear that 
Ford fastened to the steering shaft. This 
put the steering gear under the driver's 
hands, at lhe top of the steering column, 
rather than the bottom. 

Another exception to the basic worm 
and roller steering gear came along in 
1923, To reduce the rubbing contact 
between the worm gear and roller. 
Henry Maries of Detroit placed ball 
bearings between the two. This type of 
steering gear has become known as the 
recirculating -ball steering gear, and is 
stifl used on many large American and 
some Japanese cars. 

The first use of 3 “modern" rack and 
pinion steering gear was in the 1865 
Benz. It was also used in the 1905 
Cadillac and in many other makes from 
1911 to 1920. 

The need for power 

Despite the adaptation of the steer- 
ing gear, steering cars was still not an 
easy task. As cars got heavier and 




You won t find a heat gun that removes 
paint as fast as the Wagner’ Power. Stripper. 

In rests against eight other heat guns, 
it was faster on latex Faster on oil In fact, it 
was more than twice as fast as some guns. 



The Power Stripper has two heat set- 
tings and a range of tips so you can put the 
right amount of heat right where you need 
it. At 1 100 F it'll help you race right through 
heavy jobs. Set low. you can use it for more 




steering got tougher, drivers, started 
demanding a better way. It was lime to 
reintroduce an innovation that had been 
around for three quarters of a century — ■ 
power-assisted steering. 

tn 1954, Cadillac was the first manu- 
facturer to make power steering stan- 
dard on cars. However, the history of 
power assist goes back way before that. 

The first power-steering system ever 
fitted to a vehicle was in 1376 by a 
fellow named Fitts, but lirile is Jmown of 
it. There's more data available about 
the power steering system put on the 
1903 CoJumbia 5-ton truck. The truck 
used an electric motor to drive the 
steering mechanism. 

Commenting on the Columbia power 
steering system, a 1905 edition of Men 
tor Age said: ’ Thi s simple device is said 
to make it possible to run the truck as 
fast as 1 B miles per hour and hold to a 
true course/' One wonders what other 
5-ton trucks were doing! 

From 1903 onward power- assisted 
steering mechanisms kept cropping up, 
primarily for use on trucks, Some ware 
Operated by vacuum and some by com- 
pressed air. 

in 192:8 the first practical hydraulic 
power-steering system, developed by 
Francis W. Davis, was manufactured by 
the Vickers Co, It set the standard 
adopted by the auto industry 26 years 



later. First, though. It had to prove 
itself, which St did during World War IT 
in armored vehicles and large trucks. 

Where steering is heading 

As you may have realized by now, the 
development of parts that make up 
today's steering systems date back to 
even before the existence of the motor 
car itself Even the tilt steering wheel, 




Steerable headlights are older than the 
Citroen or J 4S Tucker. This 1920 aftermarket 
kit did the trick on Model T Fords. 



which many may think is a relatively 
modem innovation, was first tried on a 
1903 Marr Runabout. It was called the 
n tat man's wheel' r for obvious reasons. 

There really hasn't been much new in 
steering for a long time — just improve- 
ments of old ideas. But that's changing 
because of electronics. 

The 1 985 Toyota Cressi da is the first 



production model whose steering assist 
is controlled by a computer. Toyota calls 
the system Progressive Power Back- 
and- Pinion Steering. 

A sensor in the transmission moni- 
tors vehicle speed, sending signals to 
the computer. The computer operates a 
solenoid flow control valve placed in the 
hydraulic circuit that supplies high- 
pressure fluid to the steering rack. 

At highway speeds, when less steer- 
ing effort is needed, the computer sig- 
nals the flow control valve to reduce 
hydraulic pressure and firm up steer 
ing. When parking or turning while the 
oar is moving slowly P the computer 
signals the control valve to increase 
hydraulic pressure. This makes it easier 
for the driver to tum the steering Wheel- 
Other variable-assist systems without 
computers change boost according to 
engine speed, not road speed. Boost 
may be cut at fast idle or when the 
transmission is in low gear. 

If matters regarding steering system 
development hold true to form, you can 
tell your grandchildren or great-grand- 
children that you lived during a historic 
era. Computerized steering may well be 
the only new steering invention for 
another 100 years. FM 

PM trurki :e4ejpch Wyjfy of Ihe ^totc' Vtehfde 
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YOU FARTHER FASTER. 




delicate work.and even for doing things like 
thawing pipes or drying piaster 

What's more, the Power Stripper is bal- 
anced and lightweight. 

The Wagner Power Stripper. Its the per- 
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feet tool for taking paint off, from the 
people who know so much J3 
about putting it on. * 

For more informs non caU f] EH' 

fa {hinting* 
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C^uite simply, PASSPORT is tile 
smallest superheterodyne radar 
detector ever made - only Yi " tall. 
2-Vf ” wide, and 4 ! /j' r long It Jits your 
ptx'ket as easily as a cassette tape, 

SMD ’lechnology 

Tliis mi n iaiuri ration is possible 
only with SMDs (Surface Mounted 
Devices), micro- electronics com- 
mon in satellites hut unprecedented 
in radar detector. In fact, PASSPORT 
is so new the magazine tester; 
haven’t even had a chance to select 
their superlatives. 

Press Release 

When the magazines do catch 
up, they'll report excellent per- 
formance. More than early warning, 
PASSPORT also provides a precise 
measure of radar range. Simply cum 
PASSPORT < m and set the volume 
level. .At radar contact, the alert lamp 
lights and the variable pulse audio 
begins a slow warning: "beep" for 
X band radar, “brap" for K band. 
Simultaneously a bar graph of 




)hT is ah lMCfJ ftp sizf ttf a caxseile lafx*. 




Small Wonder 

At last, pocket-size radar protection. 

New PASSPORT can go with you anywhere. 



Hewlett Packard LEDs shows signal 
strength. A photocell even adjusts 
the alert brightness to the light level 
in your car, 




u rth a filit'it bxuU'r wist-. 



behind the Wheel 

As you get closer, the pulse 
quickens and the bar graph 
lengthens. And if you should want 
to defeat the audio warning during 
a long radar encounter, a special 
“mute" switch allows you to defeat 
the audio, yet leave PASSPORT fully 
armed for the next encounter. You 
get the complete radar picture. 

I Ipwardly Mobile 

You can take PASSPORT any 
where; on an airplane to another 
city, or to work ibr trips in the 
company car Just install on dashtop 
or visor, then plug into your lighter 
PASSPORT keeps such a low profile, 
it can lie on duty without anyone 



noticing. And PASSPORT crimes 
complete with a visor clip, wind 
shield mount, straight cord, coiled 
cord — even a leather travel case 
.did we back PASSPORT with a full 
one year limited warranty. 

Order Today 

Try a PASSPORT]' in your poc 
ket, Call us toll free. When your 
PASSPORT arrives, Take the first 30 
days as a rest. If you’re not com- 
pletely satisfied, return it and we’ll 
refund your purchase and your 
mailing costs. You can’t lose. 

CaU Toll Free 800-543-1608 

In Ohio (Tall H00 5H2 26% 




$295 ( OH res. add $16.23 tax ) 
Pocket-Size Radar Protection 

Cincinnati Microwave 
Department 100-068-005 
One Microwave Plaza 
Cincinnati, Ohio 45296 0100 
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MATERIALS LIST— CHE &BY TABLE 



A 

B 

C 

D 

E 

F 

C 

H 



Wfl. 5Jz* «Od Dvtcrl]HHD (uh) 

4 1% X 1VL x 2&Vr' (2*fl > 

2 17^- chftfTK frklfO 

1 1 J A» * >• 14 chmry jhack) 

3 1 Vi# x i Vk x i ZVi'cJwcfyl feraot dJrtdml 

2 ' Vi* x IV* x 16" chany CL-eaf support) 
J * Vfe X m x 1Z V cherr P ' {back cJmU 

1 K iT^ X 20V churry Ctffp* 

Z 'Vie * B 1 * X ?CFV chinry <]«aTT 

4 l Vi* x x ttf’ efiettY (drawer 

guide) 

4 "Hi > 1 ^ x 1 G* cherry i drawer rumer) 
Z 1 Vi* * 3 x lEVthwrr Idrawer front) 
4 V* X 3 X TW plno (drawiir Eitfp) 

Z S A K ZH >; 1 1 V pine [draw™- back] 

2 ! ,i >: llVk X i&W ptYwrad (drawer 
bottom) 

Z iVi'-dla. X 1 V cbPFTy <dr*wnr fc*u3±0 
1Z H X lVif bnrdw™J dow*] 

4 1 Vi * 2 V SciTiUf^ No. fl 3 0 ifttMe Miig# 

24 V No, 6 fh screw 
14 I V No, 10 fh screw 
4 lVN^lOfbi 



mu vercaiJJe tabJe is crafted from solid cherry and 
has twp drop-down leaves. Tb# design Is a Copy Of 
an 1350s museum piece. 



TWO-DRAWER 
CHERRY TABLE 



Classic drop-leaf table serves as 
a night stand or living room piece. 



BY RALPH S. WILKES 



S mall tables with one or two drawers 
have been around since the Colo* 
nial period, reaching their height sn 
popularity during the early 19th centu- 
ry. Today, antique shops do a thriving 
business with them. 

The real antiques were most often 
made of chsny , although some were of 
walnut, pine, maple or oak. Our "an- 
lique"" is a copy of a New York State 
museum piece built around 1850 

Start with legs 

Begin by shaping the legs from stock 
measuring 1 7irin. square, finished legs 
are 28 Va in. long, so the turning blanks 
should be about 30 in, to allow for 
waste at the ends. Leave at least 9Vz in. 
of the leg square, to be cut off later to 
BV* Ln. Turn the rest of the leg to a 1 ™h*- 
in. cylinder. 

With the lathe running, mark the 
major cuts on the cylinder with a pendl 
end proceed with the shaping. Use rule 
and caliper to check your progress. 
Turn the first leg to the shape shown in 
the drawing pattern, then sand at low 
speed, first with 120-grit, then 220-grit 
sandpaper- Mount the first leg behind 

IPIbbsg turn PC m&v GZ} 



BUILD OUR 



POPULAR MECHANICS * MAY 3^65 



61 






THE 

INTELLIGENT 
WINDOW 
TELLS ALL 

Now you car get the complete 
inside story on the window 
everyone's talking about. The 
Intelligent Window, made 
with PPGs 
^Sungate* 
coated 
glass, of 
course. 

This fact 
filled brochure tells you what 
makes this window so intelli- 
gent: how it can tell the dif- 
ference between sunlight and 
heat. How it uses a special 
coating made only by PPG to 
let in the light, yet keep the 
heat you pay for from escaping 
to the outside. So you don’t 
waste money on energy. 

ft shares with you the 
secret of reducing fabric fading 
in your carpets and curtains, 
too. And if you reply right 
away, you'll also receive a list 
of the sash and door manu- 
facturers who are building 
The Intelligent Window, using 
PPG’s S ungate coated glass. 

The Intelligent Window 
Story. It’s a story you wont 
want to miss. Send for yours 
today. Best of 
all. its abso- 
lutely free. 



Narritf — 

Address. 



L 



Gly_ 

$tate_ 




TO: The Intelligent Window 15,1 
SunsaJe* Glass Marketing Group 
PPG Industries. Enc 
P.O. Box 8727 
Hamsbutg. PA 171(15 

Yes I newl to hear all the facts in The | 
Intelligent Window Story. 
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TWO- DRAWER CHCftffV TABLE 

{Continued Hum gegp fill 

the lathe and refer to it while making 
three exact copies. Be sure to select the 
two legs with the most, attractive grain 
for th& front. 

Mortise the tegs with a mortising 
chisel In a drill press; or simply bore out 
the waste with a standard drill bit and 
square the mortise with a sharp chisel. 
Cut mortises slightly more than V* in. 
deep, and center them v? in. from the 
outer edge of the leg as shown. Cut the 
matching tenons on a table or radi al- 
arm saw Trim as required to fit the 
mortises. 

The front dividers, mounted flush 
with the fronts of the legs, are secured 
with 3 jVin--dia. X l^rin. dowels. Bore 
holes in the ends of the throe dividers 
first, then use dowel centers to transfer 
the hole locations to the legs. 

Test -fit joints 

After test-fining all joints,, glue and 
clamp the sides and legs together. 
When dry, glue and clamp the dividers 
and the back in place. Check to make 
sure this assembly is square. 

Cut the two leaf supports and coiin- 
terbore ihsir screw mounting holes so 
the sides of the supports wiJI be flush 
with the sides of the table when closed. 
Round the end comers of the supports 
so they turn without hitting the logs. 

Select stock for the tabloiop p and 
edge-glue pieces to produce a panel 
that will overhang % in. beyond the 




Turn the first leg to size, following the 
pattern on the drawing. Then, piece the leg 
on a holder behind the lathe and turn 
others, comparing diameters with a caliper. 




use a router and a %- Ire- rad, bead And 
quarter-round bit |Feftj r and a J Mn,-dla. 
core do* bit [right! to cut the ml* joint 
between the tabletop and leaves. 



legs in both directions. Then, cut the 
drop-down leaves to the slate given in 
the materials list. Cut the rule joint with 
a router and a Vs-in. bead and quarter- 
round bit for the table edge, and a J /*- 
in.-dia. core box bit for the leaf edge. 
Make test cuts on scrap material fim. 

Attaching the hinges is critical. They 
must be positioned, as shown in the 
photo below, with the barrel into the 
table, and the long side of the hinges 
toward the leaves. The hinge pivot is 
directly below the upper line of the rule 
joinu Use a sharp chisel to cut the hinge 
leaf end barrel mortises. 

For the drawers, use L /^in. pine for 
sides and back- Rip a V* x Vri in.-daep 
groove for the drawer bottoms in the 
sides, and front pieces The bottom of 
these grooves should be positioned V* 
in. above the bottom edge of the sides 
and fronts. 

After sliding the bottoms into place, 
join the drawer sides front and back 
with glue and a few 4d finishing nails. 
Prebore clearance holes to prevent 
splitting the wood, 

Turn the drawer pulls from table leg 
stock and attach them from che back of 
the drawer front with 1 Win. wood 
screws. Finish-sand the table with 2 20- 
grit paper, and ease the comers just 
enough to remove sharpness. 

Use a natural finish, or if you prefer to 
darken it slightly and bring out the 
grain, apply a coat of oil stain such as 
Minwax cherry (KTo. £15), Follow this 
with two or three coats of polyurethane, 
sanding lightly between coats. M 




Cut tenom on the end* of the tide* and back 
using a table saw and the damping arrange 
me nt shown above, tenons can also be cut 
using a dado trade in a ratfai-ami saw. 




Allow Vu-ln. space between top and leaves 
to prevent binding. Cut hinge mortises with 
a chisel. Pivot point should faff eflrectfy 
below the upper rule-jolnrE edge. 
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Powerful Training for Powerful Careers in 



ELECTRONIC 

SERVICING! 




NTS Intronic Training 
Prepares You Better 
Because it Takes You 
Below the Surface. 

Tomorrow's careers in Electronic 
Servicing- will require more powerful 
training than ever before. And that's 
where NTS Intronic Training makes the 
difference. You get deep into electronic 
circuitry so you learn w-hai makes- things 
happen, and why, You can depend on 
NTS to help you develop the skills you 
need for a more rewarding career. 




PC SERVICING AND TECHNOLOGY 

is only one of three courses in this field 
Train on lhe NTS^HEATH HS-151 Desk- 
top computer, the most powerful and 
versatile ever offered in a home study 
course. i6-bit p 128KB RAM power, and 
true IBM Compatibilily make this unit 
the choice of the Held. Runs most ISM 
and MS-DOS software. Leam how to 
program, service and maintain this unit, 
and you 11 know hew to handle most any 
microcomputer in operation. That's 
powerful training 




VIDEO TECHNOLOGY is an expand- 
ing field, and you train on the NTS^ 
HEATH System 3 19" (Diagonal) Color 
TV. Build this set from the ground up, 
circuit board by circuit board, and learn 
what Video is all about. Cover monitors, 
VTR's sound systems, even get into 
Digital Logic circuitry, and solid-state 
tuners. Course includes valuable lest 
equipment and the NTS Compu -Trainer 
Catalog describes many career areas. 




ROBOTICS is one of the newesi 
fields in electronics, and NTS training 
includes the NTS/HEATH HERO 1 
Robot in two courses. This remarkable 
unit is programmable, and can be 
guided through many complex maneu- 
vers, it comes complete with voice 
synthesizer; and an arm and gripper 
mechanism. You learn robotics as you 
assemble it, and perform tests and 
experiments. The Robot's own com- 
puter is capable of storing pn?gram$ 
with over 1000 individual steps. Bui this 
training is also applicable to a wide 
range of electronic skills, in several 

career fields. Robotics Is 
only beginning to come 
into its own. 



NTS TRAINING IS PRACTICAL, 

Your lessons, lexis, and training materi- 
als are thoroughly integrated with 
advanced equipment. Alt are Resident 
Schooi-iesfed and shop-proven. NTS 
offers 12 programs in Electronics, a$ 
well as courses in Auto Mechanics, 
Diesel, Air-Conditioning and Home 
Appliances. Check card for information 
on ihe course you desire, or write 
directly to the school. There's no obliga- 
tion, and catalog is free. 

IBM is a Peg .slewed Tratlft Mark Of Inter national 
Business Machines Corp. MS <s a Registered 
Ifcade Mark of Mtcrosoft C#rp. 
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Dancing 
robots ' 

Can man learn so live with his 
machines? Even to the point 
of dancing with robots? The 
answer seems to be yes. from 
the throngs showing up at two 
high-tech discos— one in Sau- 
gus, Mass., the other in Phila- 
delphia. Both are creations ot 
George Hayward, a science- 
fiction special-effects design- 
er. At Pulsations in Philadel- 
phia, the dance door ice Is 
broken by a robot who exits 
from the belly of a iaser-lii 
spaceship that descends on a 
wire- rope rigging. At Genisis 
in Saugus, the floor rumbles 
and tables shake as (he 
theme from 2001 (it's called 
A/so Sprach Zarathustraj 
builds to a tremendous cre- 
scendo over a 16-channel 
loudspeaker rig, At Genisis 
(he main feature is the Maxi- 
mus. a hex-wing fighter craft 
right out of Star Wars. Relay 
panels on board operate a 
low-voltage panel from a con- 
trol booth The wings swivel 
on four rotators, prowling a 
real sense of flight. The show 
shares the floor with the disco 
crowd. Hayward is planning 
several similar discos for other 
cities. 




ftofcot dancer descends from 
spaceship. System comroJs | in- 
set. above] make *hip £ wings 
flap and swiveJ (nghtj, 



Hot electrons shed new light 

Th@ Oonta Thermo-Electric 
Generator (QTEG) fits in the 
palm of your hand and pro* 
vides enough power to light 
the natural gas pump shown 
in our photo (right), When a 
200 s temperature differential 
is created between OTEG's 
outer sheath and inner copper 
core, current flows. By 19*90, 

American Natural Resources 
hopes to make a wood stove 
with four OTEGs on top. With 
a heat pump to maintain the 
differential, the OTEGs would 
lighl four rooms, Power cost: 4 
cents per kikjwatt. 




OTIG- generator provides fight from he;*! in natural gas field fieftf. 
By 1990, the system, whkh gJv« current when 200 temperature 
differential is applied across i| r will light four rooms. 
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As 7.000 basketball fans lile out Of Madison Square Garden 
after a Knicfcs' game, a crew ol 22 moves in on the court to 
transform it into an ice hockey rink. Four fork lifts move to the 
court's lour comers as men puli apart the jigsaw puzzle pieces 
that make up the court. A layer of ice suddenly appears from 
besow. Crewmen move in with hoses, lightly spraying water atop 
the ice It hardens within minutes with help from refrigerant 
flowing bekjw the primary ice layer. 

When the top layer is hard and smooth, the boundary lines are 
sprayed on the ice and the team emblem decals layed down 
with plastic stickum. In 40 minutes, the rink is ready for the 
skaters. The act is repeated three times a week in 16 arenas 
across the United States and Canada. 

The Garden system has given rise to a portable stage icing rig 
used by the John Curry ice Skating Co. The portable rig's onty 
failure ted to the first opening night cancellation in 100 years at 
Mew York's Metropolitan Opera last fall The Curry stage is a 
layer of plywood under insulation sandwiched between thin 
plastic layers. Hundreds ol capillary lubes supply glycol to the 
surface 10 help freeze a thin sheet of water applied to the top 
Several refrigerant tubes ruptured at the Mel and the show had 
to be postponed unfit the next day. Cuny has since had more 
than 40 openings with no probfems. 



1M-1NCH IU6FS 
1 7 -Mil PIASTIC 
INSULATJGN 
6-WIL PLASTIC 
1'5-rNCH PLYWftQD 
STAG! FLOOR 



Forti lift catrtes pJec« of tMuk^thatl 
tours id make way for hockey. 
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Machine that shakes buildings 







The National Bureau of Stan- 
dards is simulating earth- 
quakes at its new Large Scale 
Seismic Facility. Up to three 
30-foot reinforced concrete 
columns can be lasted at 
once. Each is rolled by flaic &f 
or a rail Eo a vertical actuator, 
and fhe downward motion 
produces 12 million pounds ol 
force. A computerized post' 
tension wall wilh a lateral actu- 
ator then pushes and pulls at 
the column, simulating a ma- 
jor earthquake. The MBS faciL 
rty is expected to develop 
earthquake standards for new 
bridges. By next year, It will 
sfad work on standards for 

skyscrapers, 
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Inside-out ^ 

tunnel X \ ' s ir }' ~'if? 

rf •;:!••(•£ n ;• rw: rr; .1 --v.s ,r j : 1 ± ' ^ : 

hictJiar luinei lo 3 Deed Lraflc 

mio and oul of Seattle. Wash.. Bl 

had an unusual problem. Inc BdPflpWSMfc'^if . 

g!acia= deoosn mrouqh wh.ci- lyHw 

they 10*3 to ooso. winch is [J " 

<nowr? as vie uni 3a*e! P.fige. n1 

contained not siaole rock, but *'*** 

a loose mixture of clay, silt and 
sand. I 

Normally this ^nixture ^ 
would seem to he an advan- 
lage. but it's actually more ^ 

difficult to dig through soft — =t. 

ground than hard because the — - — j 

lunnei walls Keep falling in 
faster lhan you can shone 

them up. Jw. 

ms ■A^HjKj^BKy 

main turns F i's? oa a senes ; .. '' ***- ***"*• • 

cl ill le ton nets m 'he shape of i R ', ^ 

a r mc. hi thii" 1 with concrete? ^ 

••"“ •::••• -•••:•:•. • ^ 

and your tunnel walls are at- 

ready In place The shell consists of 24 separata concrete 
logs," each 9' . feet in diameter and shaped like 3 horseshoe 
so that it interlocks with the one below i|, 

The daring scheme, devised by the Washington Slate Depart- 
ment of T ranspodation, will result in an enormous tube 82 feet in 
diameter and 1.332 feel long — the world s largest excavation in 
soft material The new tunnel, depicted at right, above, will 
supplement two smaller tunnels built in Ihe 1930s and no longer 
of sufficient capacity to handle Seattle's present-day traffic. It will 
have three levels — two for vehicles and a third ai the lop for 
pedestrians and bicycles. The S3B. 2-million project is scheduled 
to be completed by mkf-1986 



Cross settlor above shows how ring 
of concrete "logs " eittmci thiee lev- 
cJ runnel. Al left, a 55 -Ion boring 
machine digs perimetef funnels. 




Well-grounded pesticide rig 

Putting pesticides into the ground is tricky business. You don't 
want to splash the cheTnicai on Ihe surface, and you do want lo 
concentrate it in one spot. 

Britain's M&.C Agriculture company has designed a “micro- 
granule applicator/' which is manufactured to run on a smalt 
tractor in a way that avoids splashing. A series ol 0-inch nozzles 
mounted on notary cultivator lines infects pesticide inlo (he soil 
just below the root surface area. The chemicals are thus 
concentrated at a location where they don't pose any danger to 
animals or the plant roots. 




The plane facts are emerging 



The Agriculture Department's experiment to collect insect larvae 
and pollen with a smalt remote-control plane has opened the 
door to a new technology. The biplane has been used to drag 
thin nets overtreetops at 30 to 60 mph. The object was to colled 
large samples lor study. 

However, scientists now report that adding insecticide spray 
to the plane has achieved a 90 percent kHS rate or better. That's 
as good as a full-scale plane, but the small biplane requires 
much less fuel and no pilot. The biplane may be used by large 
agribusinesses by next year. 
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My, what a big 
nose you have 




gear, are designed to provide 
Airborne Early Warning 
(AEWi protection against 
sneak enemy attack. 

The British AEW Nimrod is 
a large, expensive ptane simi- 
lar to our own AWACS E-3A 
Sentry The other three air- 
borne tracking stations are 
low-cost versions based on 
smafl. modified civilian airlin- 
ers The AEW Defender and 
CASTOR Islander are both 
derivatives ol the British -burll 
Rlatus Britten- Worman Island- 
er, The AEW Qhaitenger is a 
specialty equipped Canadair 
ChaHenger 60 1 



Firefighting 
oil rig 



How do you fight an otErig 
Fire? You hghl it with another 
oil rig. A new firefighting ves- 
sel designed by Bethlehem 
Steel is ilseJI shaped Irke an oil 
ng to give it the necessary 
height to reach the tops of tall 
platforms, in audition lo fight- 
ing offshore fires, the self-pro- 
pelted and semi submersible 
structure win also serve a$ a 
tender that will provide sup" 
plies and maintenance for 
fixed rigs 

While ifs under way, its twin 
pootoon*like hulls nde on lop 
of the water. Once it's in posi- 
tion. the hulls are flooded to 
submerge them. providing 
stabifity against violent winds 
and waves Erg hi pi th rus ters 
in addition fo ils mam propel- 
lers enable rt to remain pre- 
cisely on station without re- 
quiring: anchor lines 
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Solo wiper 

A record 86 percent ol the 
windshield on the upcoming 
Mercedes-Benz 30QE is 
cleared by a smgle huge wsper 
blade. lhanks to a clever crank 
mechanism The wiper 
sweeps ih rough an arc of 
nearly 130 with a pumping 
action Thai flattens out ihe arc 
at fhe top This allows the 
blade to sweep the whoie 
windshield without overlap- 
ping onto the roof. Look for the 
new type of blade on Ameri- 
can cars within two years. 
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CANADIAN AEW 
CHALLENGER 



TOMOTIVE 



S3 



O 




BRITISH 
AEW NIMROD 



ff pn ze$ were given For funny- 
looking airplanes, these big- 
nosed oddballs wouid surety 
win. But to anyone concerned 
with national security, they're 
a pretty sighf. 

Their bulbous extensions, 
which are packed with sophis- 
ticated electronic surveillance 



Nimble jet 

Fighters in wartime my si be 
able to operate from runways 
shortened by bomb damage 
A modified McDonnell Doug- 
las F-15, fitted with movable 
engine nozzles and canard 
mini wings, will soon deter- 
mine just how small a runway 
space a jet will be able to land 
and lake off in. 

Tilted downward, the noz- 
zles produce upward thrust 
which, along wilh added lilt 
from the canards, reduces 
landing: and takeoff distance 
to as little as 1 ,000 feet. 

Also on the way is a head- 
up display (inset) that will 
show a pilot how much land- 
ing room he has between 
bomb craters. 




Modified F IS WIN land and takt Gif m 1,000 
1 ^ teer, n fraction of nhe mile nr more nonnaJly 
required. Head-up display (left] tells pilot If 
he Pas room to iand an bombHu-arerod runway. 








Flying blind 



Future combat helicopters 
may lly into batlSe bSind To 
lest out ihis radical concept, 

Boeing Vertol has rigged a 
chopper with two complete 

cockpits, a normal one in Iront 

CLI i\t 9 I I VI IV ■' ■ M*HS! VPl. n 

safety pi lot sits up front, but the real pilot occu pies a wihdowless 
compartment surrounded by TV screens (inset). Displayed on 
the screens are instrument readings, navigation plots, target 
linates and video views of the terrain ahead, even in total 
irttness— more information. in fact, than a pilot could ever 
acquire using his own eyesight alone. 




Big jets get a big lift 



The cumbersome-looking engines above are actually designed 
to give heavy cargo transports greater lift and agility. Mounted 
above the wing, they blow their jet exhaust across the top of the 
wing, generating added lilt. Called a blown wing, (he system 
increases a plane s payload and enables it lo make steep. 
STOL-like landings and takeoffs in fields loo short tor conven- 
tional transports. 

Ai bottom is Russia's twin-jei An- 72, which can land end lake 
Off in less lhan 4,000 feet. At top is a four-engine Japanese 
version requiring only 2,370 teet. 



How to make a missile miss 

Heal-seeking antiaircraft missiles have one-track minds. To 
score a hit, they must be able to lock onto a plane's infrared 
radiation Now an ingenious new Infrared Countermeasures 
(I ROM) system prevents this, making an aircraft virtually invul- 
nerable to enemy missiles o! the heat-homing type. 

The threatened aircraft sends out decoy jamming signals so 
similar to those processed by the missile's own tracker that the 
missile can't make up tls mmd which signals are ihe rrght ones. Jt 
becomes confused and flies off harmlessly in anoiher direction, 
missing its target 

The IRCM system was developed by Loral Elect no -Optical 
Systems of Pasadena. GaM„ and is being adopted by both the 
Navy and Air Force PH 
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To match the speed of 
the Wagner Power Scraper, 

just move one of .these 



An old-fashioned scraper is good for a lot of things. Unfortunately, 
saving time isn't one of them. Which is why the new Wagner Power 
Scrape f makes so much sense.The Power Scraper blade fnoves back and 
forth 3600 times a minute. To remove loose and peeling paint in seconds 



lb help make things even easier, the Power Scraper 
has a contoured body for maneuvering into hard-to- reach 

nUepe Ar l-Ar ee-r^nmrr 





What's more, its powerful motor keeps going strong 
for as long as it takes to finish the job 
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You can add memory circuits, 
expansion boards and higher 
octane software that will 
give your older digital 
Model T the muscle to 
compete with newer. i 

faster processors, 1 



BY WALTER SALM 

Drawing by Andy lackpyu 



Installing memory chips 

If you have a PC or a clone and would tike 
r V/ /fi/ to get il up to 256K, you will have an easy 
job, You can buy ihe extra memory chips 
Lljt from your dealer for about $100 per 64K tar 
K/ for about SSO from mail-order houses), Finding 
Kr the place to plug in the chips is easy , If you ha vo a 
computer that already has l£ 8 K r you r LI see IS 
identical empty sockets on the mother board — nine in 
a row. This is where the extra chips go. Figuring out 
which way to point the chips — telling where pin No. I 
900 $ — is also easy. You'll notice drat all integrated circuits 
have a tiny half- moon indentation in one end- Face this the 
same way as the ether memory chips that are already 
installed 



S ouping up a computer is a lot 

like souping up your car. You can jjL 

add hardware that will boost its “horse* 
power" by expanding memory, and you can 
get better combustion with speed-up software that 
increases efficiency. Aftermarket accessories will let 
the computer do things it couldn't in its original design— 
especially if it's an older model. 

Let's look at memory first. It's the easiest to work on P and 
a lot of software programs am really memory-hungry. 

Memory, or RAM {Random Access Memory), comes in 
special integrated circuit chips — typically type 2164. All 
eight -bit computers are memory-limited: They are capable 
of using a maximum of 64K {64 kilobytes, or 64 r 000 
characters) directly. 



Unlocking the extra memory 

When you have more llian 64 K of RAM in an eight- bit 

computer., the extra memory tan pniy be used if you have 

software (a program) that knows the extra memory is there, 
and has commands ip the program that will access (or 
unlock) that extra memory. This extra memory has to be 
selected one bank at a time fa hank is a block of 8 K of RAM), 
and this process is called bank switching. 

Computers that use eight-bit microprocessors (6502, 
6510. 2-BQ and SOSQ) include Apple, Atari,, Commodore 64, 
VIC-20 and others. The IBM PC find many of its copycat 
clones use a fake 1 6-hit circuit chip called the SOBS. 

rBM-type computers such as the PC come with 64K or 
12 BK built in r and have enough room (consisting of empty 
memory-chip sockets) on the mother hoard (main circuit 
hoard) lo hold a total of 256K. 



Once you ha vs? the chips plugged into their sockets, you 
have 10 change some of the DIP {Dual Inline Pin) switch 
settings. These are tiny blocks of eight switches, each 
mourned on ihe mother board- Your computer' s manual will 
show you the proper switch settings. 

Even more memory 

To add moro memory beyond the 256K on the IBM (and 
done) mother board, you have to use one of the plug-in 
cards that goes into an expansion slot. You can buy these 
cards with brand names such as STB. Quadram and many 
others. Most of them are multifunction — squeezing severe! 
operations into one card — because usually ihero are only 
three expansion slots in an IBM-type computer. 

Very often, to keep the retail price down, these cards are 
offered '"unpopulated" qr '"partially populated/” The extra 
memory isn't there, but consists of empty sockets so you can 
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flic Ccwnnrodorc VIC-20 
[above ] can be more 
Ihsn a l&Kgame 
computer, Addon 
boards and memory 
C^rtrrdges give you A 
powerful word processor. 
Itw veiwtile Commodore 
64 \ right | Is faster and 
capable of more opera- 
Eiomwtth iHftermarket 
upgrade brands. 



SOUP UP YOUR HOME COMPUT ER 
— 



Carcko ssfot expansion Interface 
| above] Is one of several add-ons 
ihat can increase the applications, 
for the Commodore 64. At art's 
discontinued 1 6K Mode I 600X1 
|befpwj was, designed to take a 
64K external memory expander 
■Now, you can boost its brains to 
&)K With an Jrlteinai board. 



build memory any time you have the cash for the chips The 
2164 memory chips for the IBM are identical to those used 
in the Apple: Each chip contains BK of RAM. {Confusing 
things, engineers sometimes refer to these as ' , 64K'' 
chips— because they contain 64 kilobits. Since it takes eight 
bits to make a byte, each chip is 8 jkj'fobytes, ) 

The Apple connection 

To add 64 K to the Apple, you need eight chips, For the 
IBM typo you need nine chips per 64 K because the two 
machines count different ty: The IBM needs one extra bit for 
every byte,, and calls this a parity bit. 

The Apple has no empty 1C sockets to Fill, Adding 
memory is simply a matter of plugging an expansion Card 
tor a special -purpose card, such as the 80-column board or 
CP/M board) into one of I he expansion slots. These boards 
usually have an extra 64 K of memory on them, and you 
really need the extra FLAM for some of the operations you 
perform with these circuits. If you have an Apple with only 
4BK, plug in a 16K memory board. 




Adding memory to the Commodore 64 is almost Impossible 
The 16K VIC-20 really needs more memory, The C-64 has 
plenty built in, so this isn't a terrible problem 

Extra memory for the Commodore VIC- 20 comes in neat, 
game- like, ptugdn cartridges that hold either SK or 16K 
They go into the gametexpansion port in back of the 
computer. But, if you insert a memory cartridge, how do you 
plug in anything else, like a game or a word processor? 

Easy. You use a plug- in expansion board, often called a 



mother or mini mother 



Commodore — on board 



A typical expansion board from Cardco called the Card- 



Adding memory to the Cormnodore VIC- 20 is easy. 
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HIGH-OCTANE, SPEED-UP SOFTWARE 



S oftware can be an important part ol souping up your 
computer Some software can really be useful in 
making things happen faster and easier Here are three 
programs that we Ion nd were real time savers 
■ Kwik-Load! — This $19.95 disk from OataMost for |he 
Commodore 64 contains a set of programs that makes 
formating and copying disks really easy. Most important is 
the Kwik-Load! program which makes the C-64 load lifes 
from disk at lightning speed. The Commodore disk drive is 
notoriously slow. We limed file loading in normal mode and 
then using Kwik-Load! Typical lime for a hefty file {2$K long) 
without the special software: 59 seconds; time with Kwik- 
Load ! in place: 1 9 seconds. It actually worked faster than Ltie 
advertised claims. 

■ PC-Acceleralor — This software item doesn't speed up 
processing, bul il sure saves time. The most important 
feature is print spooling, which means that you don't have to 
tie up your IBM-type computer while The printer is running, 
PC- Accelerator is $59.95 from STB Systems, and in addi- 
tion to spooling fit assigns a part of the PC s RAM to aa as a 



printer storage buffer), it provides RAM -disk operation, 
keyboard commands to pause ihe printer, and a stop-list 
control for slow-motion viewing ot the computer screen PC- 
Accelerator is well worth the price, even if all you want lo do 
is pnnt spooling or RAM-disk operahon. 

■ Xeno-CopT^This program lets you read "foreign" 
disks — mostly from 8-bit computers into your IBM-lype 
system. It's great for copying word processing and data files 
that are essentially the same for both S-bit systems and for 
the quasi B-bit IBM. Xeno-Copy from Vertex Systems runs 
fast and flawlessly, saving tons of time and money when you 
consider the alternatives for doing file transfers. The basic 
Xeno-Copy eosls $99.50 and reads disks from over 50 
different computers into the PC -DOS; MS- DOS format. The 
"Plus ' version ($149.50) will also create foreign disk for- 
mats and write files to them from ihe IBM -type disks. The 
"Plus Advanced" version ($i 99.50) does the same, but fer a 
total of 83 different computer formats. In use. if successfully 
transferred files from Kaypro, Osborne. Otnona and Sanyo 
disks that we had on hand. 
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Honda lias always made good cars. 
People love them. But with any lov ed one, 
things can sometimes get emotional, 
Honda understands. And on our own 
we have set up a third-party arbitration 
program with the Better Business Bureau 
to give you an extra voice, if you need it. 

But please talk with your dealer first. 
And follow the problem-solving procedure 
described in your owner's manual. 

ITh 



Our new program w ill help to resolve 
prod net- related questions about your 
Honda. This program is free, just ask at 
any Honda dealer tor a btxrklet containing 
more information. 

( )r call 800-521-1613. You see, 1 londa 
wants you and your Honda to have a long 
and happy relationship. Its only right, 

HONDA 
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SOUP UP YOUR COMPUTER 

f Con firmed frdirt pug** 74) 

board 35 retails for $39.95. has three 
plug-in slots and a DIP switch for select- 
ing the right slots. With this in place, 
you can plug in a 1 6K memory expan- 
der ($79-95) and the Write^Wow] word- 
processor cartridge ($39 .95) to end up 
with a complete word-processing sys- 
tem on a computer you thought was 
only good for playing games. Write- 
Now] does sometJiing else: It lets you 
plug in two of those IGK expansion 
HAM cartridges — giving you more text 
storage space, as much as 38K 
Added memory for Atari computers 
depends on which model you're word- 
ing with. The old Model 800 (and even 
the flat mernbrane-keyboaid Atari 400) 
lend themselves to adding lots of extra 
memoiy. Before we discuss how, lets 
ask why. As with other eight-hit com- 
puters, whet can you do with all this 
extra memory? 

The most practical application one 
you can use with the Apple and IBM 
types as well — is to create something 
called RAM disk. If you add 1 2HK extra 
memory, you can assign this RAM to 
become an electronic disk drive. With 
this kind of storage, you can “save to 
disk 1 ' instantaneously, instead of wak- 
ing for the time it takes for files to be 



recorded properly on the disk 

Many computer buffs, particularly 
people who write a lot of programs, like 
to use a RAM disk because it runs 
lightning-fast. You can always transfer 
the contents of the HAM -disk to a 
conventional floppy disk — and that’s a 
good idea. Power failures, surges and 
spikes can destroy this volatile memory. 

Die-hards who may still havo an oid 
Atari 400 or BOO are really in luck, since 
there are ways of souping up these 
machines that are not possible with the 



later XL series Of Atari eompUtOfS- 
Behind the "bam door" that opens to 
hold program and game cartridges is a 
memory expansion section with four 
memory slots. If you have a typical 48K 
Atari 800 r ell Four of those slots are 
filled with ROM and RAM cartridges 
These cartridges are vastly different 
from the program cartridges- They're 
wider and look something like the plug- 
in cards for the Commodore VIC-20. 
Two wing latches lock the cover in 
fitofl ium to paga 3\2) 





The old Apple IF computer Is easy 
to soup up. There are no empty 
tC pockets to fill. Instead, you 
plug an expansion tar d 
or board with &4K Into 
an expansion dot. 








v ' - 




*1 


^ X 1 


" 1 


j |||9 






worn 


Bffl 




1 6i ^L Vi ■ PJfciT 1 M 1 W 


[T I •• •.. l ;il 





^ ffV 


n nr? rmon m Jst 1 




k< r n n Lnl eSi J 




JVvo UuL^SmjLSB^ 



/6 



POPULAR MECHANICS * MAT 1965 



j 



t 



Gotten a speeding 
ticket lately? 
Read this. 




This ... i nstead o f t he se , 



Last year, mow than B million* citations 
were issued for driving over 55 mph on US 
highways 

It you were unfortunate enough to re- 
ceive one of these tickets, maybe it r s time to 
protect yourself. With the Whistler- Spec- 
trum™ radar receiver. 



Gives you earliest possible 
warning of police radar. 

When Direct 
Response, Inc. 
started looking 
for a radar detec- 
tor to offer our 
customers, we 
went to the ex- 
perts first; Car 
machines. 

Their opinion 
was nearly unam 
imuus, Motor 
Trend,, Auto- 
wctk„ and BMW Roundel had all recently 
completed independent, comprehensive 
tests of all the leading radar detectors. And 
all had picked a winner: the Whistler Spec- 
trum. Motor Trend said "The Whistler 
Spectrum resides at the top of the list. A 
world-class radar detector.' ' 

Whistler is also first choice of truckers 
and other professional drivers Whistler 
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Filter Mode fur 
city driving. 



Spectrum detects -all kinds of speed radar. 
Stationary - moving - trigger - even pulsed 
radar. On the straightaway - from behind - 
over hills and around curves. If there's po- 
lice radar in I he area. Spectrum lets you 
know. Long before radar can lock onto you . 

Spectrum cuts 
down on annoying 
false alarms. 

Unfortunately, the FCC 
authorizes some security 
systems and traffic sig- 
n a I s t o a Iso operate l> n 
police frequencies. And any sensitive radar 
detector will report these signals. 

That's why Spectrum developed two fea- 
tures not available In any other radar detec- 
tor: The Filter Mode 1 * 1 and Pollution 
Solution.™ Both features cut down on false 
alarm*, 

for city driving (where micro w&vo intru- 
sions are frequent) switch to the Filter 
Mode- You'll get the same early warning 
but it will be quieter, less urgent. When the 
microwave signal reaches a critical speed 
radar level, you'll see the amber warning 
light switch to a flashing red . And hear the 
soft tone aear up to a high-frequency, gei- 
ger-offect sou nek 

Most other radar detectors give off false 
signals. Spectrum s Pollution 
Solution, built into each unit, 
can tell the difference between 
these signals and real police ra- 
dar. Spectrum automatically 
screens the polluter* nut. 

Dash, 1 Visor or Remate model. 

'tbu have your choice of two top-line Spec- 
I rum models both reliable performers. 

The Spectrum Dash/ Visor model is port- 




able and compact. It 
plugs inlo the cigarette 
lighter socket, and 
mounts easily on dash 

or visor. tt r s quickly 

removed for use in l S!T„ 0 H™r hUn 
another car r or to pro- behind nr grille 

vent theft. 

The Spectrum Re mute gives you the same 
great 364F radar protection. But It's hidden 
from view. The weather-proof receiver in- 
stalls easily behind your car grille. And the 
small console fits handily in, on, or under 
the dash. 



No-risk trial. Free gift. 

Order your Whistler Spectrum - Dash 1 
Visar nr Rem ole - from Direct Response. 
Inc,, for just *349 plus 55,9.5 shipping and 
handling v 

Call toEI-free.. HMKMI.24-24{HL Mom.-FrL, 
8 AM to 11 PM EST, Sat. -Sun , 
10 AM to 5 PM. (In NH, 603^*861310.) 
Use your VISA, MasterCard, Diner's 
Club, Or American Express. 

Write to Direct Response, Inc., at 
472 Amherst St., Nashua, NH 03063. 

Send us your credit Card, account number, 

expiration date, and your signature. 
Or enclose a check or money order. 
Or visit Direct Response, Inc. 
Satisfaction guaranteed. We tested it. 
Now test it yourself. Use your 
Spectrum f nr 30 days . if not 
completely satisfied, return 
Eor a full refund. 
tret, frtnek & Decker* CarUte 
if you order now. The Car Lite 
plugs into yaur car's cigarette 
lighter socket. It s fouo tights in 
one: a pou*crfut floodlight tfHd 
flashing red emergency light. A 
519,95 value, the CtirUte is mntrr 
free. Simply order your Spectrum f 
fnrte 15, mi. 





DIRECT RESPOIISE. 
1 - 800 - 824-2408 



A-£. k<r OprraUir 



_ — 






Dash Visor 
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Remote console 
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Capillary gluing 




Instant' setting cyanoacrylate glues can 
sometimes set too quickly to permit 
accurate positioning of pieces. Try ap- 
plying the glue dfter the joints have 
been assembled. 

Join all the larger pieces and hold 
them securely together with tape ap- 
plied ai intervals along the break. Apply 
glue sparingly in untyped portions of 
the joints Enough glue will he drawn 
into the cracks by capillary 1 action to 
produce a bond. The adhesive is ap- 
plied to remaining sections after the 
tape has been removed. 

Wipe excess glue from rhe surface 
before it dries using a cloth moistened, 
with lacquer thinner Glue small frag- 
ments in place after the larger pieces 
have set. If both inside and outside 
surfaces of the objeci tan be reached 
apply glue to both sides of the break. 
Hardened glue can be removed wiLh a 
razor blade.— Waiter t\ Burton 



Tightening loose plugs 

"TT 




[lending the prongs is The usual quick 
remedy tor loose-fitting electrical 
plugs. Eku that can damage- the insula- 
tion or cause misalignment that makes 
them difficult to Insert into receptacles. 
A better way is to spread the leaves of 
each prong with a small screwdriver or 
a sharp knife blado T — kVay-TM? Fugate 
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Tufoil 
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a $2. 



YOU’VE HEARD ABOUT IT. . . 

YOU’VE READ ABOUT IT ... IT WORKS! 



Easier cold weather starting, better fuel economy, 
better performance, and longer engine life. 



For more than 20 years lubrication experts have been wrestling with the problem of 
finding a way to com bine FIFE, commonly known as Teflon 6 or Fluon*, with motor oil 
to reduce friction. Finally a breakthrough was achieved. The result was a product that 
ischanging the way people think about lubrication — TUFOIL* for ENGINES. TUFOIL*. 
added to your favorite motor oil is better at reducing wear, increasing power, 
improving fuel economy, and enhancing overall performance than any engine 
lubricant you can buy. Much better! 

Furthermore. TUFOIL* will improve the efficiency and performance of standard 
transmissions and differentials by reducing their internal friction. 

At the suggested list price of S12.95, a little TUFOIL 3 goes a long way and pays for 
itself many times over. Next time you change your oil, really Change it! Add TUFOIL 3 . 



Users everywhere praise TUFOIL — you will, too! 

" There are lots of slick oils on ih« market bu! weve lound one l hat does what it promises. , -TUFOIL works 

rt stayed m dispersion and tut Ihe fuel bill Itfit." 

Popular Mechanics Magazine. January 1982 

'With S55DOD engines generating in excess ol 3M0 HP, you don'i lake chances Tufoil l wiuldn't run 
wiinnut it." Al SEGRIIYI. Owner/Dri^r, National Ctampion/Bru) Fabenge/Top Fuel Ftinnycar 

Lubrication engineer Franklin Reick succeeded where everyone else had failed. . .TUFOIL is a unique, 
different but safe kind of Teflon/ oil additive " 

Molar Age Magazine. April, 1932 



Accept no substitutes! 



Many have tried to combine PTFE or 
TFE in motor oil. Only TUFOIL has suc- 
ceeded. In all other products the PTFE 
will settle out of dispersion and coagu- 
late. Such products instruct, ‘SHAKE 
WELL BEFORE USING’. Many suggest 
engine flushes and extended idling time 
after addition. None of this is necessary 



with TUFOIL. TUFOIL is easy to use! 
Just add TUFOIL during oil and filter 
changes. 

With numerous U.S. and international 
patents, TUFOIL is the only recognized, 
stable combination of PTFE and motor 
oil. TUFOIL is patented, insured and 
guaranteed! 




for ENGINES 

■ Better Mileage 

■ Better Performance 

• Easier Starting 
►increased 

Engine Life 

■ Fewer Oil Change 

• ^educed Oil 
Consumption 

JFiO/ i 237 'Lnpfl 




How TUFOIL Works 

TUFOIL coats all the moving parts of engines with micro- 
miniature particles of PTFE. the slipperiest substance known 
to science. This coating minimizes friction well beyond the 
capabilities of any other lubricant. 

Daly in the patented TUFOIL process the PTFE particles are 
given a uniformly negative charge which causes them to 
repel each other so that they remain in dispersion. This 
dispersion serves two very important values. One. it prevents 
the particles from forming clumps which can clog Oil lines 
and oil filters. Two. it keeps surplus PTFE particles 
suspended in crankcase oil ready to replace any particles 
dislodged from metal surfaces by the action of the engine's 
moving pans This is accomplished by means of a chemical 
agen i which causes the dispersed panicles to seek out and 
continually coat metal surfaces as they become exposed. 
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Pf ...... Satisfaction Guaranteed 

nK^SSSSr or Your Mone * Bat * 

! Gel ns 1 * T^rcni &\ a special price of d-:y 59,99 p*r g qz. hoMi*. plus Si bO shNupng 
j and hurtdhr^jrrlhei tflfltirwntaf U£, Cal! 1 -flOq-tSJ-TMHJ Ipr easy OKterirtg IhrGugrb 
I your Miaterta-hd or y-ta in*d«55. cai O p ?u^1 gpupr"! 

• faetew aNrftorwaivswItftpAymaJit Pleaaa allow 3 w*eka tor dollvtry. 

t Please tkh ip tjotnes o? T u foil * at the spec ia I pr. ce ol 59 99 p*r B wz 

J bcmlc (Waw fEsidenls add sales iax 1 Oa$i> *nfll gaii-cm auamntps 
j available on request 

\ EFWIoaed is my.n Check for $ □ Money artiet rot $ 

1 Ch&rgo to my 3 Wasle^ard D V-sa AmpufH 

j Accounl No __ Exp. Date 

! □ Psease sert-d more irrftkrmatipn *J\y stamped enve'ope la 

| enclosed 

| flCTaeftjrdfopy, tap- 451 Walpole Street, WorwQCd , MA 02062 
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PEOPLE 



jNTHC: sitcom 
.vjpm you wilt rec- 
. Aivid Garrison as 
t h' ■ a!l-io^laidM>ack writer 
When summer comes and 

ifii 1 111 season Is over, 

Qriviti indices an unusual 
move of his own He's a 
whtHev.nkir rafting guide for 
East Water Exploration on 
i. tit 1 L. ■.:!■»! c : do River. On a re- 
ct?ni inp ha took a Lang his 
impish -star. Jason Ba He- 
rn i in. I he whsiewa Le r Expe- 
ni 1 ; . ■ ’:,jn brought us closer 
trigfihfi David says. 



White water brought D^ivid Garrison and Jason Bateman dost* 




Garrison runs the white water 
on the Green River ofl-seaipn. 

"We" vo been through sorin'- 
thing exciting together and it 
helps the show/' 



Kar kan kope 

Spell Kustom Kar with a A 
and Thn name George Barns 
pops up George invented 
jhe term and ho is the suppb 
er ol custom-built autos to 
such hit TV shows as Knight 
Rider, ttardcasih? rind .Vf r - 
CormtcA. and Magnum P.I 
The latest Bams korrcoction 
is a special Colette (never 
mind the Ferrari badges) 



rigged as a stunt tar h up- 
paars in dozens of chase 
scenes on TV this year. The 
Vette designed for driver Ed 
Gonsalves is a 1969 slock 
Corvette that can run up to 
i^UU mph. The dash houses a 
color TV monitor connected 
to .a rear’ end camera and a 
computer Barns says the 
car fulfills a stum driver's 
wsldesi dreams. 



Doctor of wines 

In medical circles. David 
Johnson is one of the fore- 
most experts on human 
glandular ailments. But, 
when the University of Ari- 
zona physician dotfs his 
white coat ho often puts on 
the apron of a winemaker 

In fact according to John- 
son. amateur winemaking is 
one or the top 10 pastimes 
for doctors. ’’Like medicine. 
winemaking involves .jo in- 
teraction with natural biolog- 
ical processes using a small 
number of instruments, your 
wics and your senses/' John 
son says. 

The fall guy 

Doug Bair who is U?c Ma- 
jors' sidekick on the ABC 
adventure series Fcifl Guy. 
admits to having been a bit 
of a fall guy himself recently 
Doug and his bride-to-be. 
Claire Kirkconnell. pur- 
chased a handyman's spe- 
cial house in an older section 
of Los Angeles' Hancock 
Park. The two-story, 18- 
room wood colonial needed 
a lot of work, but Barr had 
restored an old house in up- 
state Mow York several 
years ago and felt confidant 
he would be? able to get the 
reconstruction job done. 

Doug took possession of 
the house two months be- 
fore the wedding day. The 



wedding ceremony was sup 
posed to take place in the 
back yard so all ihn work on 
the house had to be finished 
right on time 

"i hired contractors for ihe 
h uiiding and electrical work I 
couldn’t do and took off for 
Australia on business " Barr 
recalls. When he returned a 
month later, ihe work was 
Far from complete. 

*Tve teamed my lesson," 
Rhit says ‘The com racier 
did a good job but these 
guys lake on several custom- 
ers al once to make a living 
"The ones who are home to 
watch contractors closely 
are the customers who get 
their work done " 

Spock the hacker 

The fourth Star Trek monon 
picture will be released later 
this year. Wo recently talked 
with Leonard Mimoy, direc- 
tor and co-star of the film, 
who told us the newest Star 
Trek movie will feature more 
computer technologies Than 
ever before. 

Nimoy. who just starred 
using a computer last year 
says his work with Human 
Engineered Software (H£S) 
on game 1 development in- 
spired him for the movie set. 
"'Now' that I've used a com- 
puter, J can relate morn of its 
quality to the audience " Mi- 
moy says. W 
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Match any of the UPC codes in thfs ad 
to the UPC code on the corresponding 
DURABEAM Lighting Product carton and 
win the prize indicated. 

OVER 10,000 PRIZES! 

Grand Prize — $25,000 
2 First Prizes — $10,000 each 
1 0 Second Prizes — $1 ,000 each 
1 00 Third Prizes — $1 00 each 
1 0,000 Fourth Prizes — $1 0 each 
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DURABLE 



WIATHER RESISTANT 



D1IIGHTEH LI GHT 
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DURABEAM ... IT REALLY WORKS WHEN YOU NEED IT! 







1 2 AM Joe McFarlin goes on the air 
and on the road with thousands of truckers. 
Making sure the nights go faster. And safer. 
So he received a bottle of VO. 







The reward. 
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Patching 
And * 



Sealing 

Blacktop 



A n asphalt driveway needs regular 
maintenance to protect and prS’ 
serve it. Cracks invariably develop and 
must be filled. The entire surface 
should be sealed every year or two 
Before you patch cracks or holes. It's 
important to remove loose gravel and 
bits of asphalt. Clear weeds and dirt 
from the area with a wire brush or 
trowel* followed by a shop vacuum or 
leaf blower. To remove dust, hose down 
the area. Then let it dry. 




Scaling a blacktop drlvoway regularly protect* It from weather and wear. Hales 
and crack* should be pat ched and arrowed to cute before the sealer is applied 



Filling cracks 

You can fill wide cracks and potholes 
with blacktop patch., a prepared asphalt 
sold in 60-pound bags. Sakrets is one 
such product. Fill the prepared hole 
about halfway with blacktop patch and 
compact if before filling it the rest of the 
way. Mound the material slightly. Then 
tamp it down hard with a shop-made 
tamper — a piece of scrap plywood or 
particleboard fastened to a length of 
2x£, Use a flat shovel to cut away 
excess so the patch will be level with 
the surrounding surface. Freshly filled 
spots should cure for about 9Q days 
before they are sealed. I usually patch 
in spring and seal in late summer. 

As an asphalt driveway ages, narrow 
cracks develop along the edges. To 
repair these cracks* clean them with a 
wire brush and vacuum the loose mate- 
rial. Then fill them with an asphalt 
crack filler that pours from a bottle. This 
[eaves a patch resembling tar strips an 
an old highway. However, you can 
subdue the effect by brooming a small 
amount of fine sand into the filler. 

Sealing the driveway 

There are three types of sealer for a 
blacktop driveway. An asphalt base 
sealer, the most expensive, should be 
used only on new asphalt or on a 
surface that has been previously sealed 
with the same material. Tar emulsion 
sealers are the least expensive and 
probably the most popular because they 
seal against gasoline, oil spills and 
drips A third kind is a tor base sealer 
which contains fine black aggregate to 
give it extra body. This is used to fill 
large areas of cracking and to provide 
traction on steep drives A 5-gal, can of 
sealer win cover about 350 sq, ft, 




Patch pothole* *uch as this caved- In chip- 
munk tunnel [top) with asphalt patch In a 
bag. tamp the asphalt patch with a ihep- 
mede tamper to compact It, Patch crack* ‘A 
In. wide or leu with a liquid filter [above]. 
Eliminate any tar stripe* by sweeping some 
fine tand over the filler. 

You can mix fine sand with standard 
tar base sealer to give it body. However, 
the surface will take on a salt -and - 
pepper appearance as the sealer wears. 

Ths outside temperature should bo at 
least 60" F. when you apply sealer- The 
drive must also be prepared before 
application. Cut away grass that grows 
over the edges so the sealer can cover 
them. Sweep the drive dean, concen- 
trating on dished areas where rain- 
water and dirt collect. Hose the drive. 

Look for water beads on the surface 
that indicate oil or gasoline. Remove 
softened material from these spots and 
replace it with blacktop patch. You can 




Cut away grass that grows over the edge* 
of the driveway |top|. Then sweep and 
hose away dippings. Brush the sealer m m- 
pFetelV to the edge of the blacktop sur- 
face Use a tar base staler with fine aggre* 
gate on worn asphalt [above, foreground] 
to fill cracks and smooth areas. 

work around the patch when you apply 
sealer to give the spots time to curs. If 
Ehers is no softening, use strong deter- 
gent or trisodium phosphate and hot 
water to scrub away oil or gas residue. 
Rinse the area well. 

If you use the more expensive asphalt 
sealer* make sure the pavement is dry 
before beginning the application. If you 
use tar-base sealer, keep the pavement 
damp. Spread all sealers as thinly as 
possible using a squeegee and then a 
brush. Two thin coats are better chan a 
heavy one. You should be able to walk 
on the drive after 12 hours and drive on 
it after 48 hours. — IWliam Beyer 
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Announcing 



THE NATIONAL HISTORICAL SOCIETY 



CIVIL WAR CHESS SET 

Richly detailed portrait sculptures of great American heroes 
—in solid pewter, solid brass and fine enamels. 

An heirloom chess set to be enjoyed for generations. 

Created by the world-famous craftsmen of The Franklin Mint, 





Jtaior Central 

William Tecumsth Sht rman 



HISHOP 




GenertF in Chief 
Ulysses S* Grant 

KING 




This handsome pent Er-fini shed chessboard and fitted 
presentation case will be pnstfcfcd ii pari nf the set. 




Gc-mial in Chixf 
Ri'teft E, Irfc 

KING 



KNIGHT 



tl 




Maj*r GflKnl 
J.E..B. Stuart 



Available oni\i bp direct subscription* 
Issue Price: 

SI 7 JO per sculptured chess piece. 
Limit: One complete set per subscriber. 

Please enter t/vur subscription 
bp May 31 1985 

The National Historical Society Civil War 
Chess Set is a dramatic and fascinating 
tribute to the heroes of both North and 
South. For the playing pieces include 
richly-detailed S-dimensional portrait 
sculptures of the great Generals on both 
sides, as well as enlisted men. 

Each figure will be captured tor the ages 
in solid pewter, then set atop a solid brass 
pedestal base encircled by a richly colored 
enamel band — blue for the Union, gray 
for the Confederacy. And every nuance of 
fecial expression, uniform and weaponry 
— right down to buttons, braiding, sabers 
and carbines — will be depicted with uiu 
compromising accuracy. 

The result is a work that will bring Last- 
ing pleasure to chess enthusiasts, history 



buffs, collectors of military miniatures — 
anyone who appreciates our nation's heri- 
tage. A work of heirloom quality, certain 
to evoke admiration and envy from all who 
see it dramatically displayed in your living 
room, den or office. 

Crafted for the Society’ by The Franklin 
Mint, each figure is scaled to suit the role 
assigned to it in the game of chess. The 
chessmen will be issued at the attrac- 
tive price of $17,50 each. The handsome 
pewter-finished playing board, the fitted 
protective case, a Certificate of Anthem 
ticily and specially written reference mate- 
rials will be provided at no added cost. 

As a subscriber, you will receive two 
sculptured pieces every other month. You 
will, however, be billed for only one chess- 
man at a time— a total of just $J 7.50 per 
month, in. addition, you will be given the 
option to complete your set even earlier — 
but will be under no obligation to do so. 

No advance payment is required. But 
please note that the accompanying appli- 
cation is dated and should be mailed no 
Later than May 31 „ 1955. 



« ■ MO FI 

r "" w 3UB«fc|*flON AFPLfCAfJflJI 

Please mail % May 'll, 1985- 

The National Historical Society 
c/o The Franklin Mirtt 
i Franklin CEnter. Pennsylvania ItHItf] 

Please enter my subscription fur The National 
i Historical Soc iety Civil War C hess Set, cofisiil- 

■ manf^chfislfteft. 

3 *end no manty now. I wdi racduc 
two up w ptiyinjJ pieces every other month. 
i but will be billed for just one piece at a time — 
i S 17 JW 1 per month— beginn ing when my First 

shipment is re^Jy t.i iw s*nt, [ will receiv* tltr 

i fitted prtttFtUtion cut And pewt^flnfcshcd 
j chess hoard .n no additional charge. 

■•'PTh? rny Fd^> *'■#* W f 50 
nrr -tewnw" -nitf fwxt&nf 

i Signature , 

jilj. iPn^4TLM|f nr luurcr wa ± rt rn.net 

| Mr,/Wrs,/MUs 

^rill CiEill? 

\ iudna 

J Cits, 

Stale, Zip . 

Limit: One set per subscriber. 

] Canadian residents will be billed 5-49 cCdn. Si 
I for each shapmEnt of two che-ss pieces, pay ahk 
[ in two I? goal immthfy InHilhneniA. with the 
i first payment due j™r to shipment. 3 
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HINTS 

FROM 

READERS 



Wheel cutter 

Siriai! wooden wheels fqr toys, iiiciud’ 
ing The contours of the tire and hub, can 
be cui on a drill press wiih a reground 
spade bit 

The culling edge ol i he I Vi-in. bit 
shown here was shaped using small 
grinding wheels in a high-speed drill. A 
drawing of the desired shape was used 
as a guide during grinding. Maintain the 
same bevel as on the original cutting 
edge of the bii To reduce vibration 
while tutting the wheels, cut off 2 in. of 
the spade bit shank, 

Use straight-grained hardwood 7m 



A 




Toy up to 1 Vj in. Ola. can be cut wiih 

ipade bit. Cutting edge of bit is shaped with 
small grinding wheels held in a drill, 



in. thicker than the wheel hub Clamp 
the workpiece to the* drill press tabic 
and cut from one side until all parts of 
the wheel are outlined, Then turn the 
piece over, clamp, and bore in the same 
center hole until the bit completes oil 

but ] /« in. of die uui. Now, using a sharp 
knife., cut the wheel free from the 
hardwood slock and sand the tire edge 
smooth. 

Any si^e small wheel up to 17- in. 
diet can be made using ihis method. 
Spade bits range in price up to $4 The 
small grinding stones, which come in 
various shapes and sizes, will cost ap- 
proximately S3 each Both bits and 
grindstones are available at most hard- 
ware stores . — Robert Tapper 



Lawn hew yog can turn mn aid pail and ■ 

I blower in[0 b powerful tornra* rtwi can nr-en 
Aluminum n»ni pwl icrip* pal mrt#l, *nd 
i brsfiu We buft ftj r about *10 p UUI 
flrptflfV Pl<? p * t»l+rCMl *U*t Build I COfopl*tfl 

laundry. POur Ly-stc-m cniLingx! It's tnsy nrKf 

reLfttryfly *|l*- C**( vvorht ol in.. m«hina 

parti, dt items jar ■aIb-I Writ* fw a CAlaJog 
lOdiyl 

Rediscover 
"lost Technology"! 

H * p#W>i* know chit mf-tpl r#n b* nvpl<#(l 
wiih Ordinary thdrcndl, ytl it Flftl hmn dan* 
tprthf \9*t C.0&0 vffS h S l We'll Wm YOU Niwr, 
■nd ■ n-tmta lot mare! Welting metAl la-iueLane 
a+®M*np gi in1*r**ting (fid uwlyl 8fcill3 you'H 
Ho am. 

■|pw E«h" i;r*ttim*n(Np lh*t 
died iiul dftuodai 6gU Vou cto*i 1 n£ad eipen- 

*Jiro toon U«* yoi* M ndi. yv to* 

€□*1 matnnals And our ml in'll instead You'd 
to* (to ino I'lmfla yoir mvw Thought twii.&ia! 
Sand tw * t*[*+c ig md di*£PVflr p*ge «tl*r 
pdg* Ol rtea "haw?*" publ^aEipf's Alm»[ 
n*W (Afn in Aa<bpcav*r ' ! Ko*t 

Ltaah^»k^fltr , Write Ibdayl 



Melt Metal! 

Pour custom castingsl| 

Rediscover ttw secrets of 
early craftsmen! 

You c*ti mah niaiAi. ptwr tilting*, And a whoh lot moral 
Clocl?oplAtn-l Tan hidajt M*k* pep*rl Spin 
moiore 1 You cao J AT d tow niTt 1 Learn Heim nagine design, 
iDcMrmth^rqj, ftydriv&H, WftCtonatMng. and ntoOh mot*. Ec- 
irici pow*r Trwi corpmon auio flitamatere 
Qfliign cryilal radio*? M*k* gh(A(#l txplp|iyj&! BuikS 
l( 1 1’**' Lum CAkjulua. inap *h#lt. embalming, mum 4 

M.ik* kiKvair Magnelil design Staling «ngir>t»l 
Bu-y A pTAOrtion fimial lAlha, milling m* chirr*, shaper. drill 
pn?M, ih*«l mrtAl pr*k* *nd mw* IrprraAOdAp rPdTAfiAla 1 tow- 
ptau pifloa inatrucLiunt ft photoer Hare, run rpr* Infol 
You'll tw imazAd At ffs* ihK^A you'll b« Abu Lb db with. yuur 
Own Ewb hands using tpchnicjl WCret* you'H dilOO^ir In 
Lrffd-uy't TacIWcai &soka OAtatog. Inkigin* the pride of t«s«n- 
ing a ra* Kill 1 Impraf* yoyr ffjfod*! Cac A b*ttH 10b 1 Of juit 
hiV* fun. 

write for a catalog! 

Wr.1* Ipr yogr p«r*pn*l C«jy Of bndMy'i 
Tachmcal Books calatog. Thu is NOT a book 
Club Buy wh*t yOu **ni. when ybu want. No 
obligation. You gal IasI law*, masonstjl* 



pfiCA*. «M r§ir daefrH. Highaei quality book s 
Gi.arar-martl Sand * 1 .00 US ft CAHidA 
It 3 OQfWAtgrt Airbill 14 tOvtr latt 1ir*t lIass 
posiAgs And handling, $qnd a dd&ir «nd (H 
lOf yOurAAlj WrilA lodfly" 



Tindsay Publication? 

BOX 12 -XL BRADLEY II 60915-0012 

t:j Sad ■ hi Noe* rw sUisif HQfl IS ft CM it3 OC I4ragij 
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12 AN HOUR 

CAM EARN UP 10 THAT AMOUNT 



Sharpen Saws... 

...ALL Garden and shop tools 
for home and industry 



Stan 

Tw Own 
. Business! 

^ tirill.tr* 



In cane 
RigMI At 
Nome. 



Gef In On The Profits! 

Ves th-ers's plenty ol business waiting 
tor the man who can profess ion uiiy 
sharpen saws and dll types ol etffte- 
cutteng tools SHARP- All dots them all 
and at big profit for you. No inventory is 
involved . no selling You earn a 
year-round Cash income and make 90s 
proto 0u1 Of every dollar you lake in. 
Work sparetime h o urs or f ultti me ri ghi at 
home . and no experience is needed 

Send TODAY far details tit our 

30-nay free trial oner! 



SUrtWi 

srrws - « 

re frqlA TOO h«l™ T M lD ^ ^ 

Jlli* km YfJLI H POckAt 



lhOTjs_ NO JttlMTJpN. jal_IW SALUMAN CaU ! 

T JPBl *IUTNbMi CO. 1 

■fflrSS M4M FIELD fiLM. ^ O DJOH 

| ^ li^l.l 'F KANSAS CaTY ; 4ftO. ft(3 11 

I □VES r pi H ™ = end m« the FA£E Etobkl«( Eifiti^ie 
SecunTK a fY3 lull 061 &l9 0* ydvr 10-Day F fff Sri a! 

I Otffei I urtoafslaito lh*re i* nq Otjisgation and ih®t 
I Nd Salesman wi'-i call on ms 



|-*'yAr: n Ad ■ 



r 0*4 atfrm 1#^- 



NAMf 



00*50 rtCte OLM- 
KAFiSAG Cm, MO. V1 11 
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PM OWNERS REPORT: 




Owners praise its style 
and performance but find 
the interior awkward. 

BY MICHAEL LAMM 
West Coast Editor 



G reat-looking ear, and basically a 
good one, but tots of litllb things. 
That* in a nutshell, -sums up Pontiac's 
rtsw Grand Am as owners see it. 

First to the little things: A do-it- 
yourself Ohio fireman said. The oil 
filter's a rea 1 bear to get at/ And a 
grumpy New Jersey police lieutenant 
snapped, "What a stupid place to put 
the ashtray! I just burned a hole in my 
$35Q coat/' 

The power- window switch location, 



Grand Am styling won over most buyers. 
L«s than TO percent Ordered 1 25-hp V6 r but 
some four-cylinder buyers wish they had. 



A NATIONWIDE SURVEY 
BASED ON 820,211 
OWNER-DRIVEN MILES 



For the price, I got a bargain."* 
- MISSISSIPPI COMFUTER 
r'ROGfiAMMEG 

This car can challenge the 
Japanese'" 

-NEW JERSEY MANAGER 

A precision, weil-madeauto " 

— RHODE ISLAND CIVIL SERVANT 

Glove box is even coo small for 
the owner % many a? ' fc 

—MINNESOTA SUPERVISOR 

"Can't see the heater controls 
at night " 

—WISCONSIN ACCOUNTANT 

Get rid of that goofy 
speedometer' 

—MARYLAND TRAVEL ADVISOR 



also on the console, came in for criticism 



from 16.1 percent of our respondents. A 
North Carolina housewife suggested, 
''Relocate the electric window controls 
to the door. I cannot got at them with 



the armrest folded down and cannot see 
them at night/' 

A Wisconsin accountant went on to 
mention a problem brought up by 7.Z 



percent of the owners we surveyed; 
“The [optional] digital instruments 
iTJegst? fum Co pnov 891 



6b 
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Many people live and die and never know how much power is 
locked deep inside their brains. THEY'RE LOSERS. YOU CAN BE A WINNER. 

How Much Do You Know About 
Subliminal Stimulation? 



Read This Notice and You’ll See How It Can Change Your Life. 

Take fifteen seconds to read qnd answer three questions: 

A Why do 95 of i 00 people who diet and finally get their weight down 
1 m ultimately put most of the weight back on ? 

2 Why can't most people remember names and phone numbers? Their 
m brains have plenty or capacity. 

3 Why do people who should be self-confident in 
■ business and sex lose confidence for no good reason? 



Subliminal Probtem-Sohrars 
Can Shiv With You Longer— 
and You Can "RaptonJtTT Thom 

Fat people think of themselves ns fat Those 
with poor rfK modes think no one can remember 
a thousand phone numbers. Individuals without 
self-confidence give up instead of improving 

Some folks Spend many hundreds of dollars 
undergoing hypnosis to solve the problems 
they don't (and can't) have the willpower to 
handle. Hypnosis alone is short range. Soon 
most of these people slip back. 

That's where Subliminal Stimulation has 
challenged the established opinions of 
prominent psychologists. 

Can Subliminal Stimulation re-direct 
hunger pangs so they actually disappear? 
Many who once were skeptical say it can. 

Can Subliminal Stimulation give you 
superior mental strength and powers? Ask 
those who have tried iL 

Can Subliminal Stimulation add sexuaJ 
confidence that shows up in performance? 
Many satisfied husbands and wives say it e an. 

What It Is and How El Work# 

Scientists only now arc beginning to 
understand and appreciate the power of the 
human mind. 

Through advanced electronics, we can 
embed messages in the pleasant sound of 
ocean waves. Your conscious mind probably 
can’t hear them, but your subconscious does. 
You don't have to sil and listen, or even pay 
particular attention. 

The messages are locked in your brain. 
Your own mind obeys its own commands. 
You gain confidence because you tell yourself 
yoiTre confident You lose weight because 
your brain says you don't want to eaL 

You quickly can Train your mind so you'll 
fall asleep quicker and deeper; be more 



assertive; unleash more mental energy; worry* 
less; and solve personal problems (see list of 
cassette topics, below), 

It's fun, it's harmless, it's the new way to 
leam without work. You’ll be among the first 
to benefit from Subliminal Stimulation— the 
self-help technique of tomorrow. 



Subliminal M**ftog#S on Cauvttw— 
Play Thom, Loan Them to a Friond, 

Um Them Ovef and Over Again to 
Refresh and Rebuild Mental Strength 

This Is a completely natural I earn mg technique. 
No One but you iii involved, although couples 
often play them together. You don't have lo learn 
anything spec snl, do anything sped a! . . .just piny 
the tapes; yotu own brain does it all 
e Each beneficial message is embedded within 
the pleasant found of ocean waves- a soothing 
background to whatever you may be doing. 
Go about your regular Milivrtiea. You’ll “four ' 
the menage even without realising it. 

* These are standard audio cassettes. Play them 
at home, m your car, anywhere. 

* No surprises. The introduction on each 
tape lets you know the exact wording of the 
subliminal messages. 

* On the reverse side of each tape is a separate, 

audible hypnotic session. Piny this r elating 
*" reinforcement" tape as you go to sleep al 
njjhL 



READ THIS ABSOLUTE 
MONEY- BACK GUARANTEE 

| Keep awl wrr an y tapes for two full months. 

; If at any lime during this trial period you ] 
\ decide you don't wh*« them or they aren't 
l working for you. send them, back and we'll I 
: refund every cent you paid. We' II even add j 
£2 to pay for shipping them back L> us. 
f Thjji guarantee ln absolute, imd it’s here in 1 
: writing as proof: the tapes will help add toi 
] your peace of mind and pej^orml happiness f 
j or we don't want your money. 



SAVE! 




SPECIAL INTRODUCTORY OFFER 

(Order Before June 14, 1985) 

* $5,00 ojfevety cassette 

Regular price , , , $14.95 each 
Limited offer $9.95 each 

* FMf BONUS TAPES! For each three 
you buy at the special lowprice order a 
Fourth tape aiidgetiti-USOZiiyTELF 
FREE! 

Don't wet* l# On* Mora Day! 

Pick Th# Subliminal Tap#* You Want 

(You can V lose with our Money- Back G ua rantee) 
and under by toll-free phone: 

1-S0tK227-St00, Miami on 1144 
of use the coupon below. 

II You Hoy* a VISA Or AictvftrCard 
Call right now for immediate shipment, Opmmra 
are on duty 24 hours a day: 

1-S0d-2R7-S»00 p #xf*n»ion 114* 

. . . OT indicate which Subliminal Stimulation 
c&s&eftes you want, each with our absolute two 
monlh Guarantee, and mail the Coupon with 
payment or credit card information. 

Subliminal Stimulation Cassette Tapes ore avail 
able direct from Advanced learning. Systems, IilC-, 
1 23G-D Owensmontli A ve , , Dept. PM!5 5 , C anoga 

Park, CA 9003 £ 'lmh 4 Adtimxd S^menii , Inc. 



RU SH the Subliminal Stimulation cassettes checked 

below, at the- fpociaJ inEroductnry price of S9 95 ?»ch_ 
I also get one FREE cassette foreach three I buy, soil 
I have indicated four, 1 pay for only three: if 1 have 
indicated eight, l pay for only sli . 

D Al 1Q2 MEMORY IMPROVEMENT 

□ All CM PINPOINT CONCENTRATION 

□ A1316 SELF-ESTEEM: 

F**l Good About Yourself! 

□ A12Q2 WEIGHT LOSS 

□ Aid 12 SEXUAi CONFIDENCE 

□ AUDI READ FASTER 

□ A1214 ENJOYING EXERCISE: 

Have Fun Getting In Shape 

□ A1310 STRESS RELIEF 

□ AUDI HIGH-ENERGY A ENTHUSIASM 

□ A150B SUCCESS NOW G*1 Ahead Fal 

□ A1317 SEIF ASSERTIVEN EK 

□ A 1402 IMPGOV1MG RELATIONSHIPS 



□ Al 10£ UNLIMITED MENTAL POWER 

□ Al 303 DYNAMIC SELF-CONf IDCHCEt 

Overcoming Shynisi 

□ A12Q3 STOP SMOKING 

□ A1309 MAGNETIC WE&SONAUTY 

□ Al 105 BITTER STUDY AND EXAMS 

□ Al 507 PROSPERITY: Financial Succm 

□ A13QW DECISIVENESS: 

Stop Procrastinating! 

□ Al 320 WINNING SELF-IMAGE 

C Al 206 RESTFUL StIEPr No Mwlnwmnta 

□ A120S SUM THINKING 

□ A1306 FREE YCKJRSELF FROM WORRY 

□ A1315 THINK POSITIVE! 

□ A1303 CREATIVE PROBLEM SOLVING 

□ A141 1 MORE ENJOYMENT IN SEX 

□ AldOl ATTRACT LOVE/Maka Conlacl 

□ 900 1 PANASONIC SU MUNI 

CASSETTE RECORDER $39,95 



Hurry I The raguk? price of each cassette tape is 
$14.95. You save $500 each -your speclgi price 

i5 $9.95 -If you order Oofcre Juno Id, 19S5. 

SUBTOTAL 

Oouvan-ici r^iKfcnu odd i>W%. Kfim Toe 

POSTAGE S HANDLING {Any *i» order) 2.CO 

ChjbkJg USA- odd $ 1 00 pw Hum CUS Fun®) 

□Cash acredf Qr» TOTAL 

□WSA Esp Date 

Card Number 

NAME _ 

ADDRESS _ __ 

OTYSIWE5P 

ttctil lo: 

ADVANCED LEARNING SYSTEMS, INC. 
7236-D Owtnimoulh Avt. h DapL PM55 
Canoga Park, CA 91303 





You're in for flavor that’s as good as it can get. 

At a price that can't get any better. Dutch TVeats: 
About 52<c a pack. Also available in economical cartons. 






frice r^-=i v vary appending on varz r .1*^ 



Regular, aromatic Pipe - Aroma and refreshing Menthol. 



an. :IG -Qpct kiw nfUHKJii 





OWNERS REPORT: GRAND AM 

fCnmlfliiad fi tnn m em 86} 

aren't adjustable for brightness without 
turning on the headlights, In the day- 
time, they're usuahy either tea bright or 
too dim. 

Taking that a step further, several 



drivers contained that at dusk the lit- 
up instruments fooled thorn into think- 
ing they’d turned on their headlights 
when they hadn't. So the always-on 
digital instruments can be a hazard, as 
well as an annoyance. The analog in- 
struments share this problem. 

Nor was a North Carolina salesman 



alone in noting, "When I took delivery 
of my car r the automatic transmission 
leaked due to the pan bolts being tor- 
quad too tight . The dealer replaced the 
pan gasket under warranty/' Oil leaks 
plagued 13.S per-cent of those who 
answered our survey, and another 13,B 
{Pl &ase [lutf eo baoe 



SUMMARY OF 1985 PONTIAC GRAND AM OWNERS REPORTS* 



TmaJ ntites dnv*n 8Z0.Z1 1 

Average rndva per gftJJDn 

2.5-hbMt gasoline otw Toti i 



Ln rewn <EPA 25 mp g) 24.7 

On zht highway lEPA 
33 mpqS- 31.1 

3 O-Ertur rjhv Vfi 
In town (EPA BO mpflil 21.7 

On the h.jcfhw-^' ifiPA 

26 mpql . . Z&.5 

Ertginc chukt*: 

2.S4ttflff gaLtflUia uhv 

rout -00.3% 

3.L1-NL..T ttv VS 9.7 

('rutuvLjss’ion dickes: 

Three-speed automatic: 94 7 : > 

Five-speed manual 5.3 

Why <:w& you chcHjs* thi *. car? 

Styling . . . . 

Handling-, . S3.] 

Pnce . 1 9.6 

Economy ISC 

Sat 17.2 

Specific likes: 

Styling 72,7% 

Handtknrr 51 5 



Economy 37.9 

Gcwnfwt ■ 27.5 

Hiding qgnlitws 24-3 

Specific dodikn. 

Power windows unhandy 16.1% 
Ashiray Socadon 9.4 

No cofnplaiiH5 . . . . . . 9.4 

Instrument lights won't 
turn off 7.4 

Gkwebox too small . . 7.4 

What changes would you like? 

Hu skmtfto Zfr.7% 

Ri-[ji3sit inn jscavrcr 

window %ivu:<:hn« 11,] 

HiapcmUun aslt'rdy 7.3 

[AsAruriWHU iiqhLusg 

COJrtKpJ 7.Z 

Larger console .... 3 0 

Bigger ^lovebo* . . 3 9 

How much did you pay? 

Ana ray ♦? 530,835 

Ram** SB,6«-tl31.W0 

WortmBftrtijp opanjon: 

EaceUenr 49.5% 

Good . . 46 B 

Average 2.9 

foot 0.5 



Comfort opinion; 

Fnsrrt seats 




ez.z'-T 


Qm4 


31.1 


Average . 


5,7 


Poor . . 


U.S 


hear st-ais 


Exceilfcu: . . 


29 J% 


Good 


53.4 


Average 


15.7 


Poor 


1.0 


Had any mechanical Trouble? 


Ho 


58.4% 


Yes 


41. & 


What type Of trthiMe? 


Ebecrrtcal 


14.9% 


BrsfcM 


J3S 


Transmission 


13 3 


Wipers 


134 


Franr-fmd rkbgnmmt 


5.7 


Dottier mfuurs s^tKf^crcfry? 


Y*» ...... 




No 


za.a 


Dfirtlfr sffl-urir*? opiniqn: 


EKc^kH-UC 


33 9-I- 


OotKl 


5U.9 



Averego . 


9.9 


Poo r 


62 


Numlm Of vobccLrs owned: 




Tills tar only . 


3B.tr* 


Two cafs . 


34.0 


Three cars 


15.3 


Four -nr more cars 


11.9 


Makes ef erther can pwrunci: 




C.hLivrobrt . 


31.&% 


PCartiac 


2tt.y 


Frjrd 


Z5.E) 


Bkudk .... 


14.8 


Gldsmobile 


10.9 


Would yen bury another Grand Am? 


Yes 


59,7% 


Me 


&.8 


Mayhn 


34.8 


Waul'd you buy drKicJicT Pontiac’ 7 


VftS 




No 


5.0 


Maybe 


2& 1 


Ag« dtirtrtatfcn of owners; 




Under 25 yeM> 


4L&% 


30-4^ yeare . 


42 2 


50-plus 


16.3 



"hrajiiagcs mi^bt rtn equal 10£Wi du* tn roufliing or insufficient data. 







TIC fcTHE 
>fY DRY j 
look ioo«.: 



rill! I . i'F«« 



today's hair styles ore hediuf, 
shorter and more natural Thors 
THE DRY LOOK look And THf 
DRY LOOK has a spheral 12 hour 
holding formula so you pan 
keep lhar wt II -groomed look 
all day - even if you have fine or 
Running ton THE DRY LOOK 
hair spray lr keeps today's look 
looking good all day 

The Dry Look. 

12* hour holding power 





OUR SCHOLARSHIP 
HELPS YOU BEGIN YOUR CAREER 
AS A LEADING ENGINEER. 



An engineering degree will rake you tar in today s 
high 'tech Army, And with an Army ROTC scholarship, 
earning that degree can be both less expensive and more 
valuable 

The scholarship not only pays your entire tuition, 
regardless of the amount, but also required fees, an amount 
for books and supplies, and up to $1,000 each school year 
for living expenses. 

It's an excellent scholarship. .And it gets you a lot 
more than an engineering degree. Along with your regular 
courses, you'll take Army ROTC classes and learn about 
motivating people, analyzing situations, making confident, 
informed decisions, and reaching defined goats In shorr. 



ynuU leant leadership and management skills that can t 
help but enhance your opportunities in the future. 

And you'll put your skills to work right away, 
because you're commissioned in the Army as a second 
lieutenant when you graduate. 

If you'd tike an education in leadership and manage- 
ment to go along with your engineering degree, find out 
more about Armv ROTC. Write: Army ROTC, Dept, IT, 
P O Box 9000, Clifron, NJ 07015 

ARMY ROTC 
BE ALLYOU CAN BE. 













Nuclear wastes are 
lighting runways and 
processing food. And 
science is looking 
for other safe uses 
of atomic byproducts. 

BY HARRY JAFFE 



I t wasNflw Year's Eva and a how ting 
snowstorm brought everything to 
a frozen h&lt in the town of Cen- 
tral, Alaska. Even the volunteer fire 
department couldn't dig its way 
through the mounting piles Of snow. A 
tough break for Aners Bergssen, whose 
home was burning to the ground. He 
raced heroically around the property 
trying to stop the fire, but pretty soon 
the house was a heap of burning enir 



bars. Bergs&on collapsed in the snow, 
overcome by smoke and tormented hy 
pain from burns over most of his body. 

Neighbors had come to Bergs son's 
aid, end now they were radioing Fair' 
banks fbr a medical evacuation vehicle. 
Visibility was zero and the town's run- 
way had no electricity— it had gone out 
in the storm. But the rescue plane from 
Fairbanks, a Piper Cherokee, took off 
anyway. The pilot knew that the run- 
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way glowed with experimental tights 
powered by nuclear waste — tritium. 
They would glow even through the 
blizzard. If be could handle the winds 
he could find the airport. Within a little 
more than an hour, the plane put down 
in Central, a feat made possible only by 
the tritium lamps, The lamps were 
installed as part of an experiment to 
find peaceful and safe uses for various 
forms of nuclear waste. 

Most experts agree that nuclear 
waste is a pressing problem and a 
primary pollutant of our time- After all. 
it can remain lethal for 050,000 years- 
It'fl piling up at nuclear reactors across 
the country, but the government is 
spending billions of dollars searching 
for a safe method to get rid of it. In a 
small comer of tire Energy Department, 
a corps of radioactive waste boosters is 
finding beneficial uses for nuclear plant 
byproducts. Government scientists 
have found at least four ways to put 
nuclear waste to work. 

■ The Air Force and Alaska are experi- 
menting with self-luminous runway 
lights powered by tritium. 

■ The Energy Department has fi- 
nanced a pilot program using cesium to 
sterilise sewage sludge. 

* The Food and Drug Administration is 
clearing the way for food processors to 
irradiate fruit, vegetables and meal as a 
means of preservation. 

■ Spaceflight engineers have retied on 
radioactive strontium to power genera- 
tors on spacecraft, and other scientists 
are researching ways to bring the tech- 
nology down to earth. 

Lights from radioactive sources are 
the closest thing to magic lanterns since 



the days of Merlin, Besides shining up 
to 10 years without external power or 
maintenance, they emit an unearthly 
blue-green light that you might export 
to see around a witch's brew. 

The essential ingredient that powers 
these self-luminous lights is tritium, a 
form of hydrogen In a concentrated 
form, tritium is a component of hydro- 
gen bombs, but in radiolumi nascent 
lights, radioactive levels are harmless, 
according to government scientists. 

Radiol u minescent (RQ lights have 
been in use for at least 30 years in 
buildings Such as hospitals, which re- 
quire constant, uninterrupted low-level 
lighting. Even commercial airliners use 
tritium RL exit lights for backup sys- 
tems. While these early versions were 
fine for indoor uses, producing light 
equivalent to a 40 watt bulb, scientists 
over the past Jive years have rede- 
signed the lamps to come up with the 
intensity levels for airfield lighting. 

The new tritium lights work on simi- 
lar principles as a television picture 
Lube. In a TV set, a high-voltage gun 
aims an electron beam at the inside 
surface of the picture tube, which is 
coated with a phosphorescent chemical. 
The electrons excite the phosphor and 
cause the chemicals to light up. 

With radioluminescem lights, tritium 
gas or another radioactive substance, 
such as krypton, provides the electrons. 
Sealed inside a ID- inch-long tube, the 
radioactive tritium gradually decays 
and emits electrons which strike a phos- 
phorescent zinc-sulfide coating on the 
inside of the tube. As in the television 
example, the phosphor glows. 

The runway lights wore ready for 
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UNPROCESSED 
FOOD EMTWY 



FOOD EXIT 



Tentative fedtraP ap- 
pfovel has been govern to 
x food irradiation unit. 
Sored food 
through a concrete 
protec red ma ze and Pi 
.hit with eejrurn 13? 
rays that act PI k* X-rays 
to KHl mirtoorganisFiu- 
Sclentim say there "j 
no residual radiation. 
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demonstration in I9BG, and one of the 
first signs of interest came from rural 
Alaska. In winter, when days are shop, 
and scarce electricity comes from gen- 
erators, air traffic is often the only 
contact for remote villages Bush pilots 
flying in the aftamoon darkness would 
be guided by intuition or the headlights 
of villagers' cars Last winter's rescue 
proved Ehe Lamps are worthy of further 
consideration. 

Another recent inquiry came from 
Florida transportation officials who 
want to see if radioactive lights can 
solve the problems caused by high 
water tables. Along the Alligator High- 
way and m nearby airports, the salty 
water corrodes wiring end the lights 
keep going out The Department of 
Energy iw negotiating with mate offi- 
cials to begin a pilot project and install a 
sol of tritium Eights. 

Bui what happens if a motorist rams 
into a tritium light? No problem, says 
George Jensen, RL project manager 
with the Energy Department's Pacific 
Northwest laboratory ‘The light 
fflkMSP rum to pag e 213) 
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Rescue plane ftopf Jandi In Central, 
Alaska, rhanks to tritium lights 

shown Hbove. Cutaway of the fjmp 
shows sheei-metai sheathing over 
Styrofoam protective layer. Seven 
tubes filled with tritium provide per 
petual light. Tubet are sealed Pyrex 

coufui^j styrofoam 

ruun i 



Another tritium device. the three- 
tube light wand | below | would be 
used to light Florida Highways- me 
sealed Pyrex lubes are rapped by 
silicone rubber tubing and set Inside 
a polycarbonate wand. The wand, In 
turn. Is sealed with Styrofoam. 

Ml K ONr FLnBFftTueiHG 



TRITIUM 
TUBES [7| 



POL <AfoRor^N 

plate 
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TRITIUM TUftE S | 1| 
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BOATING '85 



SMALL BOATS 

WITH BIG-BOAT IDEAS 




There's more variety, more features and 
a lot more specialization in this year's 
crop of small boats. 

BY FRANK SARGEANT 



oats that fish, boats that go 
boats that cruise six in com- 
fort — you? I find a]] that and a 
lot EiKire in die bevy of new 
boats for 85. But you probably won't find 
all those attributes in one bout. 

Mineteen-eighty-five has turned into 
the Year of Specialization for smalt -boat 
manufacturers. 5o P white you' it find a 
boat that could very well be the 
ultimate small fishing machine, it won't 
be very comfortable for your family 
cruise. And, white you'!] find small 
boats with high-performance hulls ca- 
pable of ripping through the water at 
kidney-pounding speeds, they won't be 
very practical for a day of flshicig . 

So, this is the year you II really have 
to make up your mind if you're in the 
market for a new boat. What do you 
roatly want? 

On the other hand r most of the boat 
manufacturers are adding features to 
their smaller 18- to 22-foot boats that 
were once found only on larger models. 
Items like full bow rails, liv^ bait boxes, 
cuddy cabins and luxurious fully color- 
keyed upholstery s -md carpeting were 
once the domain Of big 30-fOOt-and- 
ovor boats. Now, you'll find such ameni- 
ties on smaller boats as well. 

You can thank the marketing depart - 
merits, of all the boat manufacturers 
who want to make sure they have 
something in their line to appeal to you. 

Bass boats continue their evolution 



into the most convenient fishing ma- 
chines over. Big, safe fiberglass hulls 
like the Ranger 392, a 2fJ-footer r contin- 
ue to dominate the field with their good 
looks,, comfort and speed. 

Aluminum hulls, such as the new 
bass boats from Grumman, are also 
becoming more popular. The firm offers 
four sami- V models up to 18 feet long, 
in addition to their full line of runabouts 
on deep-V hulls. All of the boats are 
exceptionally light and provide excel- 



lent performance with mid-range out- 
boards. Our own project boat (see TM's 
LVarer Sportster. page 80. Feb. ’85} is 
based on the Grumman Skiriaddle. 

Aluminuin boats are cslso beginning 
to appear on the saltwater scene end on 
the Great Lakes. The Mariner 220V 
from Starcraft is a good-looking 22 -foot 
center console with a full V- bottom to 
flatten tough seas and more than 
enough freeboard to keep spray out of 
(PJe$5e r vm fn ZJSJ 





C hap ar r a 1 1 % line of Jfyii s h 
runjboMt! offers high performance. 

loakl and Stemdrivt power. 



w 
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Achilles 5R140 is an inflatable with a rigid hull for a more com- 
fortable tide, Boat moves out even with a small outboard- 



The 22 YV.itk Through from Boston W ha Ter a flows access to Sea Ray i Seville series packs ItiJTWry and beg boat ameni" 

bow for Dishing. Cuddy cabin provides weather pro-tection. ties into Smaller packages rang I mg from JO to 2 4 feet. 







Color pictures can fade, but careful handling and new 
materials help your photographic memories last longer. 

BY STEPHEN A, BOOTH, Electronics Fdirof 



C loudless skies blessed your wedding day, the 
maid of honor wore frosty pink and carried 
white rose buds. Yet the photograph above 
your mantle depicts a haze-veiled afternoon, and the 
maid's gown nearly matches her bouquet. As you flip 
further back through the yeans, the grass seemed 
greener than your graduation picture shows, and 
mom's dress, you recall, was royal blue, not violet- 
Your recollections probably are correct Though 
memory can deceive and even fade over time, so too 
can color photos that haven't been stored and dis- 
played with special care. 

It's sad but true. Those color prints and slides we 
create as permanent records for posterity are as 
vulnerable to the ravages of time and chance as life 
itself. Animal, vegetable or mineral — dyes fade. This 
unpleasant fact shouldn’t come as shocking news. 
Kodak's packaging, for example, has carried a promi- 
nent disclaimer regarding color-dye instability for 
nearly 50 years. No such disclaimer is needed for 
black-and-white photos, which have no dyes to f ade. 
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Should you give up your current photo collection for 
lost, or resolve never to spend another dime on color 
photography? No. You can extend a color photo's 
longevity indefinitely with careful storage and display 
methods. There’s hope even for prints, slides and 
negatives that already have begun to deteriorate. 

Additionally, the latest films and printing papers 
now coming on the market have improved color 
stability compared to their predecessors. And once 
you understand the causes of color fading and can 
relate these to your household's environment and 
display requirements, you'll be able to judge whether 
to Invest in very complex and expensive processing 
techniques that can bestow virtual immortality on that 
very special photograph. 

Before we discuss the causes and prevention of 
color fading, let's describe what it is. As the experts 
explain it, fading — like beauty — is in the eye of the 
beholder. Each of us has different expectations, or 
levels of quality acceptance. For some, the subject or 
event captured in the photograph is more important 
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Anatomy Of A Color Print 




Color prints are 
composed Of yellow, 
cyan fblkie| an d 
magenta |re4| dye 
fay er* at shown at 
far left. They are 
combined In varying 
proportions to 
form a f ull-color 
Image. |Ptioim tr» a 
magazine also have 
a black Ink layer, 
needed for con frail 4 
Section of photo 
at left simulates 
extreme fading 
when one dye 
In a color print 
deter! ora Eel latter 
than the others. 
Usually, cyan fades 
fastest, leaving 
magenta and yellow, 
as seen here. 



than tlie colors, or even the sharpness of focus. 
What's acceptable? Minute losses of color density 
that can be measured in a lab might evade an 
untrained eye. Even greater losses often pass unde- 
tected unless the photo is compared against an 
unaltered copy of the original, One thing is certain. 
Balanced fading, where aU colors suffer equal losses 



In relation to one another, is Jess noticeable than 
unbalanced fading, where one color deteriorates to a 
greater extent than the others It's also less objection- 
able, Here's why: 

All color photographs contain three dye layers — 
cyan, magenta and yellow. These correspond to the 
primary colors of light— red, green and blue — which 




Open display cyan fading and ydlowfng 

this T 943 photo of WyomFng's Teton Range. The 



of the paper In 
new print |rfght| 
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shows acceptable color balance but some loss of contrast from 
the original slide. Original was stored without precautions. 
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may be combined to form any of the many subtle tones 
and shades in the visible color spectrum. 

Balanced fading is a matter of color quantity. There 
might be less overall color in the picture than original- 
ly, but what colors do remain are in natural proportion 
to one another. If a red swimsuit has lost some color 
depth r so has the suntan it adorns, and so has the 
green surf and blue sky that silhouette it. Though 
somewhat washed out, each visual element retains a 
due to its original color value. 

Unbalanced fading, by compari- 
son, is a matter of color guaiify, If 
one of the three dye layers deterio- 
rates before the others, it will affect 
all the tonal combinations in which 
it plays a part. This can result in a 
blue sky gone violet, or lush green 
foliage that appears brown from 
draught. Quite simply, one or more elements in n 
picture appear unnatural. 

Technically speaking, yellow dye is the first to go. 
Physiologically, losses of cyan and magenta are more 
apparent to the eye. Emotionally, people are most 
sensitive to the fidelity of flesh tones in a photograph. 
So, a color shift in this critical area is what usually 
raises the temperature most. The latest photographic 
films and papers available tout color-balanced stabil- 
ity as one of their virtues. 



The invisible enemy 

It's no secret that color photos will fade from 
exposure to light, But they'll also deteriorate in the 
dark from the effects of heat, humidity and airborne 
chemical fumes. This moans a hot attic, damp base- 
ment or, for that matter, a garage isn’t the ideal place 
to store photos- 

These conditions affect color prints, negatives, 
slides and instant prints of the Polaroid type, though 
in different ways. For example, 
whereas fading under light will 
cause losses in both color density 
and contrast (sharpness), dark fad- 
ing consists mostly of contrast 
losses. 

Even if you've got an ideal stor- 
age location, the materials in which 
you store your photos can hasten 
fading- Cardboard boxes, certain types of envelopes 
and album papers, adhesives used to affix the prints 
and the so-called protective overlays and lacquers that 
cover them might contain chemicals that react hamm 
fully with color dyes. Finally, an area over which you 
have little control, but which can affect dye stability, is 
the quality of film development and picture process- 
ing. 

Light, Especially natural and fluorescent, contains 
ultraviolet radiation which can break down color dyes 



Colors can fade even when 
prints are stored in the 
dark. Heat, humidity and 
airborne fumes will do it. 




A tciesJide converter, nidi s the Ambko unit here, 
attaches to a vldeocamera and costs less than 5100. 
Kodak's ISO adaptor (background) for fl-mm camcorders 
has dips to handle several slides Or negate at once 



Jens to focus on a specific image in the 
picture. Or, you can position the converters 
slide holder so that just a portion of the 
image i* recorded* Finally, trick lenses en- 
able you to add Special efforts, and you can 
dub a soundtrack on the tape if you wish. 

Whai does the electronic future hotel? 
Before long, you’U be able la shoot photos on 
a RiYkR.il' magnetic disk, display and crop them 
□n your TV end m eke prints right at home. 
Japan's Hitachi plane to market this Rimless 
camera system next year priced around 
$ 2 , 000 - Canon, Panasonic, Sony and others 
won't bo far behind. Tbs camera part of 
these prototype electronic systems operates 



Save Photos 
Electronically 



mmmevtt to deep freeze your 
W photos for posterity s 
sake, but have instant viewing 
access for yourself? ITS easy to 
put your slides and prints in a 
’’video album" for viewing on 
TV. If ymi've got a videocas- 
setie recorder and access to a 
videocamera . all you'll need to 
get is an accessory called a 
lelnsiide converter or nega- 
Live-' positive adapter. 

These devices attach to your 
videocanwras lens. At the 
business end is a receptacle 
for your slides. You simply mm 
the camera at a light source, 
fbcus until the photo 1 & image is 
dear <m your TV sa^en {ar camera s 
viewfinder), then pul ym*r VCR into 
the record mode for the desired 
length of time. If yaw videacamnni 
has a polarity reversal switch, you'll 
be able to run print negatives through 
the conveitef/adaptor and gm posi- 
tive images with natural colors on 
your videotape. 

Besides helping you preserve ytmr 
p halos, transferring to videotape lets 
you compensate for photo fading 
through your vtdeownera's color- 
correction circuitry. You can crop 
photos by using the camera’s room 



much like a conventional 35- 
nun film camera- The picture? 
themselves are made with 
three-color thermal dye-tiens- 
fer printers that are able to 
give near- photographic copies 
In 90 seconds. But right now, 
thermal prims have limited 
tutor stability. 

Meanwhile, in Japan today, 
Fuji will copy conventional 
photographs onto the 2-inch 
disk for viewing on a television 
Wt through a $210 playback 
machine. The service costs $9 
foe up to 50 images, and 
moans you can port your photo- 
graphic originals qu ice. 

What's farther down the 
electronic line? EUrws, digital 
image -recording on laser 
disks S,AB. 



9fi 
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over time. The most vulnerable ob- 
ject is the displayed color print. 
Negatives and slides needlessly ex- 
posed to ultraviolet bombardment 
will bleach, too. Instant prints suffer 
badly from light. But because their 
dye structure is different from con- 
ventional prints, they have better 
color stability under dark storage 
conditions. 

Heat and humidity, in light or 
dark, will accelerate the otherwise 
natural aging process dyes under- 
go— more so if chemical fumes are 
present. High humidity, moreover, 
may breed mold or mildew. Gener- 
ally speaking, a warm, dry storage 
location is better than a warm, 
damp one or even a cool, damp one. 

Chemical gases and fumes car- 
ried in the air are the toughest photo 
destroyers to dodge. These include 
not only Intruders from outside, 
such as industrial and auto emis- 
sions, but homegrown forms Of pol- 
lution from gas stoves, paints, 
wood-finishing compounds, sol- 
vents, cleaning solutions, mildew 
inhibitors, insecticides including 
mothballs, and even foam-in-place 
wall insulation. These pollutants af- 
fect otherwise- stable black-and- 
white photos, too 

For long-term storage, perhaps 

(Fichte f letr la pugv 1 7 ) 





There's hope for faded slides and 
negatives. Above left (is a print from 
a faded Ekfathrqme sHde before 
feconslttutJon fright) of original 
rotor balance through a Kodak 
technique . Heavy magenta cast 
below (right] shows the effects of 
heat on a 1 7-year-old negative. 
Approximation of original color 
balance, keyed to flesh tones, was 
achieved by New York's Zo ref Color tabs, 
Puppy ( left] was taken on magnetic 
disk with Hitachi's electronic 
camera. Thermal dye transfer prim 
has near-photographic resolution, 
little long-term stability. 
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earon von sinkorien [above f wai one of 
few one-rttan entries In 'B4 event. At right. 
Afroydous How and School of Mudslwk* 
battle neck and neck up iteep hINcllmb. 
Below. The Force uses clever retractable 
fiesta to give i t amphibious operation. 





Huge UOO-poiindAtroyciouj Hone 
| above]! needs Help from puihers In shallow 
water. Homy Toads fieri ( had rough going 
Jn mod, but managed to finish third. 
Potential Motion [below] is paddled to 
second-place win. 



World's 



■eldest Race 



You have to be crazy to 
t enter, lucky to finish, and 
[ the winners get little — 

i but oh, what fun! 

I 

I BY SHELDON M GAL LAGER 

j Photos by Michael Lichter 



I ALL 

± c du»>s 




Map shows how tough, seven-mlJe race- 
cotira crosses the water three times. 



T hoir names sound like rock groups; 

Celestial Transport, Sick Humor, 
Buzz Bombers, Rotten to the Core. 
School of Mudsharks, Homy Toads, 
Actual] 1 y, Lhey'ne contestants in one of 
ihe wildest, wackiest off-road rallies 
ever conceived. Early this month , they 
and many others like them will descend 
on the normally sane and quiet city of 
Boulder, Goto., bringing with them an 
odd assortment of vehicular contrap- 
tions as outlandish as choir names. 

This strange annual frolic, now in its 
sixth season, is aptly called the Kinetic 
Sculpture Challenge, reflecting the fact 
that its participants look more tike sur- 
realist an creations than serious racing 
machines. What sets them apart from 
more practical forms of traniportatton 
is that they are propelled solely by 
human power, engines being Outlawed. 

The ‘'conveyances/' as they are 
quaintly referred to, must be both read- 
able and seaworthy and are cobbled up 
from bicycle parts, barrels, inner tubes, 



old bathtubs — anything that will roll or 
float and hopefully do both. Those 
shown here are from last year's race. 
The upcoming competition .will bring 
out many of the same entries, back for 
another try, along with a fresh crop of 
challengers eager 10 outdo their prede- 
cessors in new heights of inventive 
nonsense. 

What they'll be up against is a seven 
mil a, serpentine obstacle course (see 
map) that includes throe separate water 
legs across Boulder Reservoir, narrow 
trails through tall grass r a steep hill- 
climb, and a perilous trek over uehide- 
trappmg mud flats ankle deep in tnuck- 
The mad scramble that results has been 
described as a cross between the Indy 
500 and the Woodstock rock festival 
held in the La Brea tar pits of California. 

The rules are simple. In addition to 
being muscle-driven, all entries must 
have functioning brakes, as much for 
the protection of innocent bystanders as 
for their own safety. Beyond this, virtu - 
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To Nowhere 




Winning team. The Kawasaki Kopi and 
Kans (above |, pedaled to victory In reco ref 
cine hour, TO minutes, Cel*ftial Transport 
j left] looked Imposing at start, hut Fell 
apart, dunking teammates. Below, d Isab led 
entry Is gamely walked across finish line. 






ally anything goes. Most rigs are de- 
signed around some form of bicycle 
drive, using a combination of pedal 
power on the land tegs and peddle 
power on the water legs. Some look like 
old-fashioned sternwheolers with ped- 
abdriven paddle wheels. Others have 
clever retractable pontoons that can be 
raised or lowered as the 
course dictates. 



Many are elaborate affairs costing as 
much as $2 r 000 to $ 3,000 to build and 
weighing several hundred pounds. One 
of last year's more ambitious efforts r a 
huge replica of the mythical Trojan 
Horse called tha Atroydous Horse, used 
two 20-foot canoes for floats combined 
with wheels and bicycle drives and 



weighed ! r 50G pounds. It did well on 
water, but met its nemesis in mud. 
Pushing is legal, but is somewhat 
discouraged by the stipulation that no 
team can have more pushers than it has 
riders and no more riders than its 
conveyance wit] physically carry with- 
out collapsing or sinking. Since extra 
manpower can often spell the differ- 
ence between victory and defeat, this 
provision tends to spawn enormous 
monstrosities accommodating as many 
as a dozen crewmembers. Lest this 
be carried wo far, the rules also 
contain an ominous warning that 
any entry so Overloaded it ap- 
pears to be in danger of sinking 
will run the risk of being res- 
cued — sufficient grounds for in^ 
V slant disqualification 
The Kinetic Sculpture Challenge is 
tJjJn- ra AWff 330) 

Imaginative design didn't help this giant 
snail crB-atEon. Like many other Ill-fated 
entries, It came to grief on a mud bank. 












JAPAN STRUTS ITS STUFF 



With oriental subtlety, Japan is unveiling 
future technology at its S250 million Expo, 



BY DENNIS ESKQW. Science Editor; Photos by Brian Wolff 




|Y ha i\ti trembled as I reached for thy dashboard 
shifter of the train that literally rides on air. I 
pushed it to the first stage and the 1 3-ton car rose 
slightly off the track, perhaps Jess than an inch Another 
push on the shifter and we floated off — me, the untenshu 
{motorman) and 40 passengers who didn't know l was the 
driver, Silently, smoothly, we glided away, following the 
track to the terminal, a little over 1,000 feel away, 

“Be ready/’ the untenshu grunted from his seat behind 
me. “Okay, now push again.. . we go down " l pulled back on 
the lever and we glided smoothly into the terminal, salting 
down as lightly as rice paper on the track Here I was, 
almost at the end of my vistL to Expo '8^. Japan's version ot 
a World's Fair, and I had become iho first American to 
operate the Japan Air Lines maglev train. 

Maglev, like many of the other 45 main exhibits at Expo 
J B5, is Japan's subtle statement to the world The fair, 
located about 25 miles from downtown Tokyo, is a quarter - 
biJljorrdoltar wonder that will he trarafbrrned 
into a new Science City in the town of - M 
Tsukuba (pronounced skooba). "'When the fair 



W 



T1UK4J&A 

COMMUTER » /STATION 

TftAlM^ Y 

BULLET TRAIN 
TOKYO 




TiuKubd Is 25 miles 
north of Tokyo. 
Current by I let Train, 
commuter train and 
expressway routes 
between Tokyo, Expo 
35 and the airport 
are *hown at Pe#t, A 
magFev train | right | 
from the airport to 
Tokyo wflf art to 
20 minutes a trip 
that currently takes 
autos anywhere from 
1 Vi tu 3 houn. 











Japan Air Lints' HSSf 
mag-lev train rum on a cushion 
of air Just above the tfttk. 

The electrified track hai 
a magnetic field oppositely 
charged to that of the magnet 
attached to the train. An 
amplifier twilit into the 
car s undercarriage creates 
magnetic pulses to move car. 
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Sofl/J SptCtJKU- 
lar Jumbo! ROM CO F 
or TV screen Is *5 ft 
high arid i 10 ft 
wide, It s made up 
of 6 r 3DQ units, each 
containing 24 fiber- 
optic llght-cmirting 
telf! |lrttet). 



is over, all the buildings you see will corns down in one 
month and you will see research buildings in their place/' 
said Kutsuichi Lkawa. commissioner general of Expo '85- 
l, We already are talking with some 20 high-tech companies 
about setting up their research sites here/' 

Unlike the last two World's Fairs held in America — in 
Knoxville, Tenn., and! New Orleans — Tsukuba Opened in 
March with few expectations for its financial success and 
little fanfare about its technologies. The organizers hope to 
accomplish three things with Expo: 

First, they want to show the world where Japanese 
technology is heading. Second, they intend to transform 
Tsukuba into a major research center. And last, they hope to 
draw about 20 million Japanese visitors and some 2 million 
foreigners to the fair before it doses this fall. 

judging from the array of exhibits, the first point is well 
established. Maglev, for instance, is no longer a drawing- 
board dream of the future. With its High Speed Systems of 
Transport (HSST) car on display, Japan Air Lines is giving 
Expo visitors a preview of things to come in the 1990s. 

iL By then, we hope to have an HSST 
running from Marita Airport Into central 
Tokyo/* said Morris Simoncelli, JALs 
American spokesman. Currently, the 
bus or auto ride from Narita to Tokyo 
runs anywhere from 90 minutes to 
three hours, depending on. traffic condi- 
tions. When maglev trains begin opera- 
tions, it will lake under 20 minutes. 

The advantage of maglev trains is the 
fact that they levitate and ride above 
rather than on the track (see Coming: 

The Fastest Train In The West, pags 90, 

Nov. 'B3). This allows them to move at 
demonstrated speeds well over ISO 
mph while drawing no more power 
than an ordinary subway train - 

The model being shown at Expo '85 
is an aluminum shell sitting on alumi- 



num ahoy spam. The car travels above an electrified track 
shaped like an upside-down U. Extending across the bottom 
of the car is an amplifier that carries electric pulses to a U- 
shaped superconducting magnet. The train's linear induc- 
tion motor provides power for the pulses 

The train s magnet is oppositely charged from the rail so 
that the maglev car rides above the rail. As the amplifier is 
pulsed on and off, the changes in magnetism push the train 
oh its course. 

The technology ha& been in development since the l£70s 

and now appears reedy for everyday use. The last obstacles 
in the way of an airport-to-city system Include smooth track 
switching and easy braking at high speeds. The Japanese 
believe these will be solved within the next five years 

The JAL mag lev takes you from a spot near the Expo 
entrance to a back gate area From there, you can walk the 
25(>acre park easily in one day. From the outside view. 
Expo is an update of Disney's Epcot Center in Orlando, Fla. 
You have to get behind the scenes to get the full impact of 
the hottest technologies, 




■ learning with laughter; In the Expo s Children s Park, youngrtere can ftroJi across a relief 
map of the world, or they can amuse themselves by playing with jetendtfc gadgets. 
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Fanur Man h an 
G-fL-iall robot 
Whose steel and 
servo-motor make- 
up provides great 
stret>gth and dex- 
terity. Fanner man 
lifts over 200 
pounds- and builds 
1 Ho. high replicas 
of nserf. 



Sony dazzles visitors with its 05-fbot taII, 1 10-foot -wide 
JumboTRON color TV screen. Ii's stunning Ey sharp and the 
colors are true to life. You might think it's nothing but an 
overgrown TV set. But in the panel behind the big screen 
sits the future of video technology. 

Instead of building a mammoth vacuum tube — which 
would have been impossible — or using a system of tight- 
emitting diodes, which would have produced a feint picture, 
Sony created a new technology for JumboTRON The screen 
is composed of 6,300 units, each containing 24 three-color 
light-emitting ceils. Each is connected by fiberoptic cable to 
a computer station beneath the screen. 

By plugging thousands of cells into a central computer, 
yet giving each one an individual output line, the Jumbo- 
TRON screen can produce hundreds of 
shades of each color for a remarkably 
realistic picture. Hie outdoor display 
semens you see in sports stadiums 
today have a resolution of about 70 r 000 
pixels. But JumboTRGN has a resolu- 
tion of over 400,000 pixels, about the 
same as the TV in your home. The new 
technology may be miniaturized in the 
next decade for use with large screen 
household television sots. 

The Japanese also are showing off 
their latest robots and computer tech- 
nologies. In the Fanuc exhibition, an 8 
foot-fell robot that runs on a 256K 
computer uses a set of 16 servomotors 
to do all sorts of chores- It can lift over 
200 pounds or work so delicately that ii 
can build an 1 I -inch replica of itself in a 



few minutes. This is the shadow of a factory to come, where 
the robot assembles, packs and loads merchandise. 

In Lhe computer field. Expo is featuring an 'intelligent" 
system that can translate Japanese and English conversa- 
tions. The software is designed 10 translate the most 
difficult idiomatic expressions by first searching for the 
Literal meaning of the words in the sentence, then testing far 
the logic of the word order, then matching iJ logically 
ordered words with a lexicon of cliches and idioms. 

"The Japanese word for delicious is uxnaj and the word 
for hand is feb," explained Hiroaki Eguchi. a researcher for 
Fujitsu. "If the computer reads a sentence that calls 
something an umai rah. it recognizes that delicious hand 
makes no sense. These words are then matched against a 
catalog of idioms and the computer learns that Lunar wh 
means a good Idea It all takes 20 to 30 seconds. ' 

If the high technology aspects of the fair are hidden 
behind the scenes, so are many of the engineering technol- 
ogies- The buildings are constructed of modular lightweight 
aluminized steel panels and prestressed concrete blocks on 
jacks that allow for easy moving. 

ft doesn't dazzle the eye. but it stag- 
gers the imagination to realize that all 
this is coming down to make way for the 
new Tsukuba Science City. 

Where Expo now stands, more than a 
dozen electronics and engineering 
firms are expected. U? erect research and 
development centers early next yea*. 
The excitement is building up at Tsu- 
kuba. 

More than 4 million Japanese trav- 
elled abroad last year, and the Expo 
backers are hoping that much of that 
trade will bo kept home this year. And, 
if you ever thought about visiting Ja- 
pan, Expo 85 might be the best excuse 
you'll ever have. That's what the Japa- 
nese are hoping, fVU 



Th# slngJc^ar maglev (magnetic levity 
Uon] train carries pasiengtrs around Expo. 



Workers put 
main pavilion. 

Kanno (left) sits atop 



fountain outside 
producer SbukhJ 
of his buggies to be driven by robots. 
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PM's GUIDE TO 

Building Drawers 



Learn drawer building and installation techniques 
from PM's Master Craftsman. Then make our 
scaled-down 18 th century herb chest. 



TEXT AMD PHOTOS BY 
ROSARIO CAPOTOSTO 



H ere you'll discover several differ- 
ent ways io build and install 
cabinet drawers. The drawer construc- 
tion technique you choose will depend 
on many factors* including the follow- 
ing: the drawer size: the method used to 
guide the drawer in and out of the 
cabinet; the cabinet style and function; 
the amount of use the drawer will be 
subjected to: and the load the drawer 
will be carrying — light or heavy. The 
construction techniques shown will sat- 
isfy nearly every drawer-building need- 

HaJf-bUnd dovetails 

One of the strongest and most attrac- 
tive joints used in drawer construction 
is the dovetail joint. But, cutting true, 
through dovetails by hand (see PVorA- 
shop MtnicaursB, page 72 r Mar. 85) 
can become very time-consuming when 
you're building several drawers. The 
solution is to cut half-blind dovetail 



joints using a router and a dovetail 
template- We used a Poner-Cabte tem- 
plate (model No. 5008). which Is de- 
signed to permit cutting two mating 
drawer parts simultaneously. 

First, secure the template to the 
workbench and then clamp the two 
drawer parts in the template, as shown. 
Note that the drawer side is held verti- 
cally and the drawer front is held hori- 
zontally. Mux t. moving the router from 
nghi to left* make a shallow cut about 
V* in. deep at each dovetail position on 
the workpiece. Then, make a second 
pass to cut the full depth of each 
dovetail and socket* but this time, move 
the router from Jeft to light to utilize the 
proper bit rotation. This two-step cut- 
ting procedure eliminates the chance of 
splintering the drawer side, which may 
occur with a single, full-depth cut. Now, 
rout ha if- blind dovetails imo the other 
drawer side and in the opposite end of 




Cut halt-blind dovetail Joints with a router 
template [above]. Template allows -routing 
TWO parts simultaneously Assemble the 
tight String Joint with glue only [top]. 

the drawer front. Half-blind dovetails 
could also be used to join t he drawer 
sides to the back, but we opted for a 
simpler dado joint. 

After cutting the four comer joints, 
saw a groove in Ihe drawer sides and 
from to accept a t /**in, plywood bottom. 
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If the groove in the drawer front falls 
between two sockets, then execute a 
blind cut {one that is contained within 
the piece) so the groove isn't visible 
when the drawer is assembled. The 
drawer side grooves aren't as critical, 
they will be hidden by the drawer front. 

Next, rout the top edges of the draw- 
er sides with a l A-in. rounding-over bit. 
Then, apply glue to the half-blind dove- 
tail and dado joints and assemble the 
parts using a mallet. Now, nail the back 
into the dadoes, slide the bottom in 
place and nail it to the bottom edge of 
the drawer back. 



Groove drawer tides and front to accept 
drawer bottom. Align drawer from groove 
with socket so it won t show after assembly . 




Shape top edges of the drawer sides with a 
‘Mn. rovndlng-wer Wt, Stop art 1 In. from 
end so It doesn 't interfere with the Joint. 



HERB CHEST 

Build our scaled-down lath century 
herb chest for storing herbs and spices. 
The nine-drawer pine cabinet can also 
be used for organizing sewing accesses 
ries, hobby collections and small parts 
used in modelmaking and handicrafts. 

First, ait the cabinet parts according 
to the materials list on the next page. 
Next., glue Vi-in. -thick pine strips to the 
front edges of the four birch plywood 
dividers. Then, cut the dadoes and 
rabbets, as illustrated, in the cabinet 
sides, top and bottom. Now, cut edge- 
lap joints into the dividers using a Va- 
in.- wide dado blade. The edge-lap cut 
length must equal half the width of the 
divider, so the 7 L /*-in.-wide dividers 
receive a 3 3 /*-in.-long edge-lap cm. 

Next, glue V* X ? /i-in, pine pieces to 
the front and sides of the cabinet top. 
Then, use a V*rin> roman ogoe router 
bit to shape the crown molding. Now, 




This nine-drawer pine cabinet li a suled-down version of an IBth century herb chert. 




Glue and tape pirie trim to the front edges 
of the four plywood dividers Position the 
trim Vi In. from the end of the divider. 

assemble the cabinet using glue and 
clamps. Use nails to fasten the bottom 
to the sides and to attach the cabinet 
back only- Glue VHn. -thick pine trim to 
the front edges of the cabinet sides and 
bottom. Then, shape the base molding 
with a b f*3ri n. roman ogee router bit and 
glue it 10 the chest- 
Next, build the drawers using VHn.- 
thick pine for the fronts and backs and 
Vi-ln. birch plywood for the sides and 
bottoms. Assemble the drawers with 
glue and 5 /fl-in. brads. Finish Lho chest 
with three coats of orange shellac. The 
drawer interiors are left unfinished. 




Cut tdge-lap joints in the dividers with a 7i- 
in.-vyide dado blade- Glue edge trim to 
vertical dividers before cutting the joint. 




Glue pine trim to the edges of the cabinet 
si do and bottom after the chest Is assem- 
bled, Then, attach the cleats and base. 




Be sure to cut edge4ap joints tin the back 
edge of the horizontal dividers and In the 
front edge of the vertical dividers. 




Assemble the drawers with gdue and V^Jn. 
brads. Fronts and backs are '/Hn- pine; side 
and bottom are ■Mn, plywood. 
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FhQ ro tnr GEORGE ANOWa 






HERB CHEST 



3 :b j -‘ 

(rmcMi 



FASTEN BOTTOM 

id sides wirw 

GLUF A^D E-T/J" 
WlSHiNC NAILS 



5/B” 20-GAUG£ BP A D 



NOTES! 

3. 3/4 aS/B^EEP RABBET 

2. IW-Dtt PkH 2 * DADD 

3 . 3 /r-DE^P x. 3 rt" RABBET 

I. NZx 4 '-OEEP EDGE-LAP CUT 
5 x P 4 "-DE£P RABBET 

6. Share edges with M2 u 

ROMAN OGEE ROUTER BIT. 



mm chest 

HpdQCl (U1B> 

x 7 Vi X a.! W pine (U*p and 
bottom ) 

B 2 *4 x 7*4 x lOW pi no 1*^5 

C £ x 7^ * ZflVfc" Unfa plywood 

{divider) 

D 2 ^ X 7 S ^ X |QlV birth plywood 

^diridfirl 

El I Vi X J A x 23 a A* plfla ttFOWD front) 
M2 3 34 X % X aVj" pine (crown sido) 

Pl 1 ^ X £ X 32 3 A' pLnft |ba*» frontF 

F 2 £ ^ X 2 X 3 V p:n<f (b££-a iide^ 

Cil Z 'AX'AX i GW pLnsi fodgoirlm) 
02 2 Vi x 'yi k 0 3 4 B * pine lodge trim) 

G3 2 3 4 x */< x 9W pdi» (edfio iriml 



1 

3 

Z 

1 

1 

6 

3 

d 

3 



Vi x Vi. x 21 W pine (edge ibml 
-V| >: 3 X EW pine [rlnwtj 
3 4 x 1 * & F pinfi C ■: : ! h ■ j r. !■ 

V* X I 'A x ZlA' pirns kk&U) 

A X 10 3 4 V 2tflE" birth plywnod 
ilMCit? 

A > 2 : W x 6 A" pine (small drawer 
front l 

3 4 x 3 Vi x BA* pine (largo drawer 

front > 

Vi x 2 A x biV pine (amaU drawer 
back) 

A X 3 A X SH" pine Hbto* drawer 
bit*! 



P 12 A x 2>4 * 7^V birch plywood Isnwl] 
drawer flidoF 

q d Vi X 3 3 4 >: 7W tiLmh pLywOOd! Uargu 
dmwtT jido} 

H 0 Vi x $Vfc X 7 W birch fdywood (drawer 
bottom) 

S a A "-die. wood knob 

T 9 Brass label bolder 

Mjm.i Carpenter's glue. SD-gauge brads, I A' 1 
finishing nadJi □ range' sbuUa-c, BoEcber r i wax 
Wood, knobs and label holders from Constan^Lne'g. 
2Qf&0 Bastcbester Ret,. Bronx. N.Y, 10461. 

’Glue edge trim G2 to dividers D twfa™ rutting Lhn 
wlgo-lap jpmti 



Flush rabbet Joint 

Thb easy-to-make flush rabbet joint is a 
popular choice for joining drawer fronts 
to drawer sides. It can bo used to 
assemble drawers built of hardwood, as 
shown, or plywood. The Hush rabbet 
joint isn't as strong as the joints that 
lock the drawer parts together such as 
the double dado or the dovetail dado, 
but it is Strong enough for drawers that 
aren't Subjected to very heavy loads 




Use a notified push block to guide me 
drawer from over blade, Be certain 

to keep your thumb well dear Of the blade 



IDS 



First, cut the drawer front, sides and 
back to size. Next, make the drawer 
front end cuts on the table saw. Adjust 
the saw blade height to equal the rab- 
bet width. The distance between the 
saw fence and the blade determines the 
rabbet depth Be sure to keep the same 
drawer front surface against the fence 
for each end cut. 



Then, place the drawer front face up 
and make the second cuts which re- 




M«ke the second tut? using the miter gauge. 
Wood block damped to fence provides 
clearance for the cutoff waste to fall free. 



move the waste and form the rabbets. 
Clamp a wood block to the saw fence, as 
shown. Position the drawer front 
against the block and make the cut . The 
wood block provides clearance between 
the saw fence and blade to allow the 
waste to fall free. 

Assemble the joint with glue and 
finishing nails. You should drive the 
nails through the drawer sides and into 
the ends of the drawer front. 




Aaeirifeie the rabbet joints with gkie and 
finishing nails. Then, wnd the drawer front 
ends flush with the drawer sides. 
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Double dado Joint 

A double dado is not only a strong 
drawer joint. It' s also one of the easiest 
to make. For best results, use on hard- 
wood drawers with V 2 -in.-thick sides 
and a h-ki, -thick bents. 

First, cut a V* x V-L-tn. dado In the 
drawer sides using a dado blade. Posi- 
tion the dado V* in, from the front end of 
each side. Then, prepare to cut the 
drawer front dadoes. Adjust the VHn - 
wide dado blade height to e /i* in. Vfo in 
for the drawer side thickness and '■hi in, 
for end overhang). Position the fence ] /a 
in. from the outsido of the dado blade. 
Now, keep the drawer front’s inside 
surface against the saw fence and cut a 
dado in both ends. 

Jn stall a standard table saw blade 
and prepare to make a second cut on the 
drawer front dadoes. Adjust the depth- 
of-cut to about 3 /a in, and position the 
saw fence */w in, from the outside of the 
blade. Then, place the drawer front face 
up and pass each end over the saw 
blade- Assemble double dado joints 
using glue only . 




U» a standard taw* taw Made to trim the 
back of the drawer front dadoes. Use the 
miter gauge to ensure safe, accurate cuts. 




Clamp drawer front Co a homemade tenon- 
ing jig and cut end dadoes, Keep the drawer 
front's Inside surface against the saw fence. 




Box Joint 

Attractive box joints, also known as 
finger joints, are cut easily on a table 
saw, as shown, or with a router (see 
Perfect Joints From Four Confer, page 

75. Jan. ‘Ml. 

First, attach an auxiliary wood fence 
to the miter gauge and then install a 1 f. *- 
in, -wide dado blade. Adjust the blade 
height to about l fn m. more than the 
drawer stock thickness. Next, pass the 




Attach an oversized auxiliary fence to the 
miter gauge. Cut a notch with a dado blade 
to accept the hardwood guide block. 




flout blind grooves to receive the drawer 
bottom. Lower work slowly onto the bit 
Mark start and stop points on the fence. 



fence over the dado blade to form a '/*- 
in -wide notch. Then, shift the fence l h 
in, to the right and make a second pass. 
Now glue a hardwood guide block into 
the first notch, allowing it to project 
about 1 Vi in. from the front ofthefenco. 

Butt one drawer member against the 
guide block and offset the mating mem- 
ber an amount equal to the guide - block 
thickness. In this example, \h in. 



Hold the drawer parts in this position 




Butt one drawer part against the block and 
offset mating part a distance equal to the 
btock thickest Make the Initial cut. 




Not# how the blind groove Is contained 
within the piece to prevent It from being 
visible when the drawer Is assembled. 



and make a p ass over the blade. Now 
reposition the drawer parts, placing the 
previously cut notch over the guide 
block. Make a second pass. Repeat this 
procedure until all notches have boon 
cut. Continue cutting box joints on the 
remaining drawer pans. Next, groove 
the parts on a router table to receive the 
drawer bottom. Assemble box joints 
with glue only. 

(Please fiim to page 20$) 




After each pais over the dado blade, reposi- 
tion the drawer parts, placing the p>mtous- 
Py ait notch over the guide block. 




Assemble box Joints with glue only. These 
Joints often are used to Join both the drawer 
front and bade to the tides. 
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#i| TOOLS FOR 

■Va neater 

LAWN AND GARDEN 



Angle -blade weed 1 1 leer 

This lightweight Hand w seder — 17 in. long — has a pointed, 
angled; blade designed to cut roots and weeds below the soil 
surfaoB, and close 10 plants and shrubs It's available from 
Smith & Haw ken, 25 Cone Madera, Mill Valley, Calif. 
34941. for Si 2 postpaid. 



Garden shredder 

This Electric shredder from Black & 
Decker, 701 East Joppa Rd., Towson, 
Md. 21204, turns garden and house- 
hold waste into useful mulch or com- 
posting material. A 1-hp motor drives 
two sets of blades — one for precutting, 
the ether for fine shredding- A separate 
feeder opening will take branches up to 
1 in. thick. The electric motor automatic 
caHly disengages in the event of over- 
load, The Garden Shredder is available 
at hardware stores and home centers 
for ahout $150. 



Multipurpose cultivator 

A versatile cultivating tool, the 
Swoe has three working 
edges that can 
be used for 



hoeing, cutting 
furrows for 



seeding, aerating 
and weeding. The shape 
of the laminated steel 



blade permits curling weeds 
at root level and working 
subsurface soil without disturbing the cop layer 
of mulch. Made by True Temper, Box 3500, 
Shixemanstown, Pa, 1 701 1 , the Swoe sells for 
about $10 at hardware stores and home centers. 



Water broom 



The Squirt Water Broom attaches to an 
ordinary garden hose and provides a 2- 
foot-wide swath of high-pressure spray 
for washing down your driveway, side- 
walk. patio, garage floor or deck. Its 
steel frame holds four water jets, and 
rolls on dual-wheel nylon swivel cast- 
ers . It can also be used in a horizontal 
position for washing siding or misting 
shrubbery and flowers. It's sold for 
about $25 by American Water Broom. 
3505 McCall Place, Atlanta. Ga_ 30340. 
Phone: 1 -800-241 -G565- 
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One>whc«J cultivator 



A rediscovered and refined workhorse of premotorizsd 
farming, the Wheel Hoe has adjustable handles and fork w 
fit your body size and the attachments being used. The 
wheel serves as a fulcrum to regulate depth of cultivation, 
and allows use of leg and hack muscles as well as arms. The 
Professional Wheel Hoe sells for 4152,50 postpaid, Fur- 



mwer (shown attached) is 5 30; 5-in, goose-foot knife (left) is 
$23.50; UMn. oscillating knife {center) costs $27,75; 3-tine 
cultivator (right) sells for $26.75. The attachments are 
secured to the Wheel Hoe chassis by just a single holt. The 
Wheel Hoe and its attachments ere available from Green 
River Tools, Box 1919, Breitleboro, Vt_ 0530 1. 




Backpack sprayer 




Narrow-track cultivator 




Tools with Anger power 




This easy-handling cultivator and titter 
rolls on 16-in. semipneumatic tires . The 
l2-in,-wide tines mounted on a for- 
ward-projecting drive arm permit 
weeding between rows, and reaching 
into, under and around plantings and 
objects in the garden Wheel position 
can he shifted to the rear to redistribute 
weight and enable tilting to 3 depth of 6 
in. The Cultivator-Plus, manufactured 
by Troy-Bilt. is powered by a 3-fap 
engine and weighs under 100 pounds. 
List price is approximately $500. For 
further information or literature write 
to Garden Way, Dept. P51, 102nd St 
and 9th Ave., Troy, N,Y. 13180, or you 
can call 1-B00-S33-6990. 



This power sprayer weighs just 167* 
pOunds r is supported by two adjustable 
shoulder straps and holds 33 quarts of 
liquid chemicals. Its wand has a pistol- 
grip flow control that is available with 
either two, four or seven nozzle heads, 
including a long-distance unit, that give 
fingertip selection of spray pattern and 
flow rate. High pressure! regenerative 
pump permits spraying up to 35 ft. 
vertically- The 20-cc gasoline engine 
has electronic ignition and a vibreiion- 
dampening mounting system. Made by 
Soho Inc., 3150 MacArthur BJvd., 
Northbrook, 111. 60062, the 8UR2DOE 
sprayer unit is sold through authorized 
Echo dealers for about £300. 



Lightweight cultivating tools have fin 
ger grip on handle bottoms and thumb 
depression on tops. The configuration 
increases leverage, prevents slipping 
and allows a natural grip that reduces 
hand and wrist fatigue, according to the 
manufacturer. One-piece, high-tensile, 
polished aluminum alloy will not rust, 
and resists breaking or bending. Tools 
are available from Breakstone Co. r 127 
Voso Farm Rd-, Feterboro, N.H. 034 SB, 
and cost approximately $5 each. 



v Gasoline 

- i ' hedge trimmer 

This gasoline-powered 
hedge trimmer from Stihl 
has a 24*111., two* sided cutter 
blade and weighs 1 17? pounds. 
Moisture proof electronic ignition, anti vibra- 
tion handle, and an intake silencer and battled 
muffler aid user comfort, Sold through Stihl deal- 
ers, it lists for $269. For further information write 
Stihl Inc., 536 Viking Dr., Virginia Beach, Va. 23452. 
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Utility 

garden hauler 





This 17- pound cart has 
S'/a-cu.-ft. tub capacity, 
semipneumatic tires, and it dumps easi- 
ly with one hand. Manufactured by 
Radio Steel & Mfg. Co., 6515 West 
Grand Ave., Chicago, III. 60635, the 
cart sells for approximately $2S al hard 
ware, garden and home centers.. 








Flexible yard house 

Aluminum-frame screenhouse end 
greenhouse is also ideal for pool ca- 
bana, hot-tub enclosure or potting shed. 
The standard greenhouse comes with 
translucent corrugated polyethylene 
panels and costs approximately $500. 
Optional solar screen sides with a Vel- 
cro fastening system are interchanged 
easily with panels. Screens cost an 
additional $250- The kit includes hard’ 
ware, fasteners and foundation anc 
"d zz ~rJ~' 7 tor 

assembly. For further information, con- 
tact Flex Fak Co_ r 25330 Interchange 
Ct. r Farmington Hills, Mich. 48018. 




New way to sew 



Reduce the risk of germination failure 
by starting seeds in a liquid germinat- 
ing gel. Mix seeds and gel and place 
them in the calibrated tray, which mea- 
sures the amount of mix needed accord- 
ing to furrow length. After seeds begin 
to germinate, pour the mix into the 
dispenser and sow it into ihe furrows. 
Gel protects against cold, and supplies 
moisture to the germinated seeds. It 
also helps to properly space tiny seeds 
such as carrots, beets and parsley. A 
squeeze plunger on the dispenser regu- 
lates the gel flow and a revolving spool 
measures the furrow length as you go. 
Complete system includes powdered 
gel— enough for several years for a 
family-size garden, calibrated gernii- 
natiny tray and the dispenser. The 
system is available for S 29-95 postpaid 
from Gardened s Supply Co. r 133 Elm 
St., Winooski, Vt. 05404. 



Portable greenhouse 




Low-cost greenhouse has a tough wov- 
en polyethylene skin that supposedly 
admits 90 percent of the sutVs light and 
diffuses the light to prevent burning 
and uneven plant growth. The structure 
is 6 ft. high, 10 ft, wide and has 
zippered doors at each and. It cornea in 
three lengths and can be moved intact 
from one spot to another. No foundation 
is required. Optional earth anchors are 
available to hold the greenhouse fast in 
heavy winds. The framo and fasteners 
are zinc-plated steel, and the skin is 
reinforced at frame points. List prices 
from Gardener's Supply Co., 133 Elm 
St., Winooski, Vt. 05404, are: 8-ft. unit, 
$21 9; 12-ft. unlt r $275; lS-ft. unit, 
$375; plus an 8-percent shipping 
charge for each unit. 






Mower starter 



An adapter and drive coupling trans- 
form cord-pull mowers into electric 
starters using a 7Hn. electric drill. Spin 
Stan installs easily, ends hard starting 
and provides a backup to battery - 
equipped engines. From Specialty De- 
sign tnc., Box 8505, Sugar Creek, Mo 
64054, the adapter, postpaid, is S3 1 for 
vertical-pull engines: $22.50 for side- 
pull Briggs and Stratton engines. 



Electric mower 

A streamlined 2CHn_ rear-discharge 
electric mower from Sears Roebuck and 
Co r Sears Tower, Chicago, 111- 60684, 
has a low-profile plastic deck and 
weighs 69 pounds. The motor has two 
speeds, and wheels adjust to nine dif- 
ferent heights. Vacuum action lifts 
grass for a clean cut and efficient dis- 
charge. Mower operates up to LOG ft. 
from electrical outlet Price of $270 
includes polyethylene catcher. The 
mower is sold at larger Sears stores and 
through Its general catalog. 
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Stt*d own gardening 

Wheel instead of kneel in your garden 
with this hack-saving Garden -Smot- The 
unit is Sun ply a steel frame with swivel- 
ing seat, mounted on two 10-in. rubber-lira 
wheels. The price is $54.95, postpaid, 
and it's available from Eastern At lantlc Gift 
Co., Dept 4761 r Bon 21* Monmouth 
Beach, N J. 0775Q. The Garde n-Scnot is 
also available in a three-wheel version 
that costs $70.95, postpaid. 



Outdoor speaker 

The Ground Speaker is designed to be 
planted permanently in the ground, and 
withstand rain and freezing tempera- 
tures. Plastic case, aluminum screening 
and a foam ring keep dirt and moisture 
away from the 8-in. JBL omnidirection- 
al speaker. Price is about $100 per 
speaker, including 50 ft. of under- 
ground cable. For further information, 
write Comar Enterprises, 1528 N. Pep- 
per St.. Burbank, Calif, 01505. 

All-purpose machine 

Gas-powered, 1 -hp utility tool called The 
Green Machine, has five attachments ihai 
can be interchanged in seconds, according to 
the manufacturer. The power head along 
with a string trimmer sells for about $240. 
The weoder-cuitivator ($1 CIO) has twin re- 
ciprocating blades that move at 2 r Q00 cycles 
per minute. The edger ($70) has adjust- 
able blade depth. A power blower ($50) air- 
streams leaves and clippings into piles. 
Snow thrower ($110) clears a path 1 2 in. 
wide by 7 in. deep. The Green Machine 
and Expand- It units, made by HMC, 207 IQ 
Alameda St.. Long Beach, Calif. 90810, 
are sold at garden stores and home canters. 



Soli reworking fork 

The U-Bar is a rugged but lightweight 
garden fork for reworking compressed 
planting beds . Previously cultivated soil 
is lifted and crumbled without turning it 
over and inverting established soil lay- 
ering- Available with either 8- in. or 10- 
in. tines, it sells for $60* postpaid, from 
Smith & Hawkon, 25 Cone Madera, Mill 
Valley, Calif, 94941. 



Traveling sprinkler 

Automatic sprinkling system waters up 
to 20,000 sg. ft. of lawn in one setting. 
Lay out the hose in a prearranged 
pattern across the lawn, and the sprin- 
kler will automatically roe] in the hose 
as it waters and shut itself off when 
finished. Melnor Travel-Matte, Model 
8803, has adjustable nozzles to control 
diameter of spray area up to 54 ft., and 
controls for fast, slow and stationary 
sprinkling. It holds 325 ft. of Va-in. hose. 
The sprinkler is sold by lawn and gar- 
den stores and home centers for about 
$210. For further information, write 
Melnor Industries Inc., I Carol PL, 
Moonachie, NJ. 07074. Wi 




You can build 
this graceful 
armchair out of 
poplar, maple and ash. 

NEAL BARRETT 



^pack-back Windsor chairs first ap- 
W pc are d in America at the begin- 
ning of the lBth cent ury. By the middle 
of the century, they were in widespread 
production, particularly around Phila- 
delphia. Originally, they were designed 
in England during the 1600s, end were 
prized for their graceful lines and light- 
weight but sturdy construction 

These chairs are built of three differ- 
ent woods. The seat uses a soft wood 
like pine or poplar because it cars be 
carved easily. The legs, stretchers and 
arm posts are generally made of maple 
because the dens ity of this wood allows 
clean, crisp lathe turnings. And the 
spindles, arm rail and bow am made of 
hickory or ash, chosen for their flaxibili- 
ly and strength. Our chair has a poplar 
seat, maple turnings and ash spindles, 
arm rail and bow. 

Because of the mu Iti wood construc- 
tion, Windsor chairs were traditionally 
painted to mask the differences in grain 
and color, Many were black, brown, red 
or white. But historically, the favorite 
color seems to be green because the 
chairs frequently were used for garden 
or porch fumhure- 

Building a chair like this is a real 
woodworking challenge. Much of the 
work must be done with hand tools, and 
tho fit of various parts relies as much on 
trial and error — and a good eye — -as it 



Thl* tack hack Windsor chair b an American clank based on traditional English garden 
chairs. Building it will challenge any woodworker's skill with hand tools and Jointly. 



does on rigidly following a specific plan. 
But, in fact, much of the Windsor's 
charm is in the building, using tradi- 
tional methods to create a one-of-a-kind 
furniture piece for yourself. 

Seat construction 

Begin by edge-joining 6/4 stock to 
form a slightly oversized seat blank^ 
Then, using the drawing as a guide, 
mark the position of the axis lines, 
spindle and leg holes, spindle rail and 
seat outline. Next, cut the seat outline 
using a band saw. 

Keep in mind that each hole in the 
seat must be bored at a specific com- 
pound angle. The arrows on the draw- 
ing refer to the direction these angles 
must take relative to the top of the seat. 

Blade and white photos: Neal Bdntn 
Color photo; K*ry Hjrirrvii 
Photo rtyiht; Gcitr Hfemtk 
Wait tanging, ronnr, decoy: RM 

Artkfrj tv. Nv-Htk toy 10960 



The best way to bore these holes is with 
the aid of a drill bit guide block cut to 
match each hole's angle. 

To make the guide blocks, cut 2-in. 
square blacks out of scrap B/4 stock. 
Then, using a table saw. cut the two 
angles given for each hole 00 adjacent 
sides of the block. Next, clamp the 
guids block onto tha spindle rah so the 
square sides are parallel to the axis 
marks and so the edge where the two 
angles meet just touches the hole's 
circumference. Bore each hole as shown 
in the photo on page 116, letting the 
drill bit follow the comer of the block. 
Proceed slowly and be sura that you 
place a scrap board under the seat so 
the bottom won't splinter when the bit 
breaks through, 

When the holes are complete, trans- 
fer the front profile of the seat from the 
drawing onto the blank. The drawing 
also shows the proper position of a 
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A CLASSIC WINDSOR CHAIR 

reference tins that marks the deepest 
excavation required on the seat, A good 
way to establish this depth is to bore the 
five ^-in.-dia, by Va-in,- d sop holes 
shown, on each side of the seat, to act as 
clear depth gauges when you are carv- 
ing out the waste. 

Keep in mind that the seat shape 
gradually slopes down from the flat 
spindle rail to the V^in. to Vi-in, depth 
line, then rises again at the front center 
Came slowly, using a V4-in. or 1-in. 
gouge and wood mallei. As you ap- 
proach the finished profile, test the 
shape by sitting on it. It is more impor- 
tant that the seat be comfortable for you 
than tu have it correspond to the pattern 
precisely. When the rough carving is 
complete, use a compass plane ar scrap- 
er to remove the gouge marks. Then, 
finish shaping with a disc zander using 
120grii discs. Turn over the seat and. 




Glue up ovwlred seal blank, then transfer 
shape of seat and spindle rail onto blank. 
Abo locate spindle holet and axis lines. 




Transfer seat profile from drawing onto 
front edge of blank. Then, carve rough 
shape using mallet and Y*4n. or Mn. gouge. 




Carve seal legs, stretchers and -arm sup- 
ports on lathe using a gouge for general 
shaping and skew chisel for the V -grooves. 



using a block plane, spokes have or rasp, 
round the bottom edges of the seat. 
Again r you should use the disc zander 
to smooth the edges, 

Legs, stretchers, arm posts 

Hip 8.4 5 t tKtk to 1 Square for the 
turnings. Then, crosscut these pteces 1 
in. longer than the finished length. 
Begin by turning the legs on a lathe to 
match the shape given on the drawing 
Cut the overall shape with a gouge and 
the V -grooves with a skew chisel. Be 
sure to use a caliper to check your 
progress. Remove the tooEresi and sand 
the piece while it r s turning with 120- 
and 220-grit paper Follow the same 
basic procedure for the stretchers and 
arm posts. 

When turnings are complete, cut off 
the waste at the ends. Then, slide the 
leg tenons into the seat bottom. Next, 



using a Vfc-in.-thick piece of wood as a 
guide, trace the angled shoulder for 
each tenon at the top of ail legs as 
shown, Label the position of each leg on 
both the leg and seat Then, mark the 
end of each tenon with a line perpendic- 
ular to the grain of the seal. These lines 
are for the kerfs that will receive 
wedges later. Remove the legs and cut 
the tenon shoulders with a hacksaw, 
Then, using a sharp chisel, pare away 
the waste from each tenon, 

Slide the legs into the seat again and 
damp a straightedge between each pair 
of side legs, just below the lower V 
groove You should use the straight- 
edge as a guide to bore h straight 
dia. y- 4Vin.-deep hole in each leg, 
centered in the V-groove. 

Next, partially remove the legs so the 
stretchers will fit into their respective 
holes- Then, gently tap the legs back 




Cut entire outline of seat wing a band or 
sabre saw Keep blade on waste side of line 
and use slow feed rate for tuning at curacy. 




When seat feels comfortable, use disc under 
to remove gouge marks and smooth surface. 
Gooseneck cabinet scraper will alio work. 




Mark position or angled shoulder for each 
leg tenon by scribing circumference of leg 
with pencil resting on Vi4n.-ihlck block. 



Cut angled guide block for each seat hole 
Then, damp each In place next to hole. Bore 
hole using comer edge of block as guide, 




Finished seat ready for assembly has flat 
spindle rail, concave top with center rise, and 
rCHuTried edges on perimeter of bottom. 




Gamp leg In vise. Then, carefully cut an- 
gled shoulder using dovetail or hacksaw. 
Pare watte from tenon using sharp chisel. 



MIS 
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into position. When the joints are tight, 
clamp the straightedge between the 
two side stretchers and bore holes in 
them to receive the middle stretcher. 
Disassemble the legs and stretchers. 
Then using a hacksaw, cut a wedge kerf 
in each lag tenon to within 'A-in- of the 
shoulder. 

SpindJes 

Rip 4/4 stock to ¥ 4 -in. square for the 
spindles, then crosscut the pieces at 
least 2 in, longer then their finished 
size. Although the spindles are round, it 
will be difficult to turn them on the lathe 
due to their slander profile. Instead, the 
spindles should be formed using hand 
toolSn 

First, make a gauge to test the large 
and small diameters by boring a %nn, 
and a Vb4h. hole in a piece of scrap 
wood. Then, clamp each spindle blank 




Clamp straight board to legs. Use It as 
alignment guide to bore socket holes for 
stretcher in middle of bottom ^-grooves. 




When carving spindles, check progress 
with tape measure and diameter gauges. 
Ail spindles must he exactly the same. 




Sending forms are made from double lay- 
ers of Vi-ln.-thkk particleboard, Mating 
surface on both must be sanded smooth. 







Apply sealer to form edges. Then, glue and 
clamp strips between forms. Make Sure all 
gaps between strips are closed. 



Support rear of arm rail with scrap block. 
Then, bore spindle holes Jn rail by aiming 
drill bit toward matching holes in seat. 



ing. We used Vi-in. -thick particleboard 
for the forms, but plywood can work as 
well. Trace the patterns onto the stock 
and cut out the forms using a jigsaw or 
band saw. Because ihe bent wood will 
directly reflect the shape of those forms, 
accurate cutting is crucial. The faceted 
cuts on the interior of the forms provide 
clamping surfaces only, so precise cut- 
ting is not as vital for them. 

Once the shapes are cut and sanded 
smooth, apply Mylar packing tape r wax 
or silicone spray to the meting edges to 
prevent the wood parts from being 
glued to the forms. 

The arm raU and bow are made by 
gluing up thin strips of stock sach Via 
In. thick. Cut these from 4/4 stock to a 
length of 56 in. Use a planer blade for a 
smooth cut and. a featherboard to hold 
the work against th e fence . Rip a total of 

fF?easie turn to pagg SI I) 



in a vise and, using a block plane or 
spokeshave, rough out the shape to 
match the drawing pattern. Turn the 
spindle frequently and test the diame- 
ter with the gauge. The fit should be 
snug but allow the gauge to pass over 
the spindle without using excessive 
force. Smooth each piece with a cabinet 
scraper followed by 1 EG- and EZO-grit 
abrasive paper. Then, cut a 1 34-in. - 
deep wedge kerf in the bottom of each 
using a hacksaw. The tops will be split 
with a chisel later. 

Arm rail and bow 

The traditional way to bend the arm 
rail and bow is with steam. Eut this is a 
difficult process. We achieved the same 
curves using bent lamination, which is 
done more easily in a small shop. 

Begin by making the forms for the 
arm rail and bow shown on the draw- 



Oamp iplndle blank En vise. Then, carve to 
shape LiiJng spckeshave or block plane. 
Turn work frequently for round shape. 



Cut thin wood strips for curved arm rail 
and bow from 4/4 stock. Use table saw 
with feafherboard damped In prace. 






Once all spindles are shaped and sanded 
smooth, cut 1V*4n.*deep kerf In bottom 
end of each using dovetail or back&aw. 



Use a hacksaw to cut a kerf In each leg 
tenon perpendicular to direction of wood 
grain In seat. Kerf will receive wedge later. 
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Accessories For The Home 

ETALWORKER 



H ere are four shop- 
tested metalwork- 
ing projects designed to 
make the home machin- 
ist's life a little easier. 

Three are lathe accesso- 
ries that will make preci- 
sion metal turning easier. 

They include a distortion -free ring-turning tech- 
nique, a setback toolpost for turning sphere-shaped 
pieces and a lathe hand crank for nonelectric, 
manual lathe operations. The fourth fixture is an 



easy- to- make extension 

accessory that doubles the 
measuring capabilities of 
a conventional micro- 
meter. The accessories 
were designed to work on 
a 9- in. metal lathe, but the 
dimensions shown in the 
drawings can be altered, if necessary, to accommo- 
date most other lathe sizes. Be certain to observe 
standard metalworking safety precautions during 
the manufacture and use of these accessories. 



Here are four buifd-'em-yourself 
fixtures that will aid you in 
precision metalworking. 



TEXT AND PHOTOS BY WALTER E. BURTON 
Technrcaf art by Ed Lrpirrski 



Distortion-free 
ring turning 

The common practice of turning ring- 
shaped workpieces seldom results in 
truly circular rings. The reason is that 
the damping pressure exerted on the 
turning blank by tho lathe chuck jaws 
distorts the ring's shape. Although the 
lathe tool cuts a true, round ring, when 
the chuck jaw pressure is- released, the 
ring will have three or four (depending 
on the number of chuck jaws) high 
spots where the jaws gripped the blank. 




Here are me components needed to turn 
cflitortton-free rings [dotkwlie from upper 
left); fawplifl*- spacer ring, turning blank 
and support plate with mounting bolts. 




When me soldered Joint <ooFi, bolt the 
support plate to the faceplate separated by 



the spacer. Use a boring tool to cut the 
centerhole to the desired Inside diameter. 



To prevent such distortion, mount the 
turning blank on the headstock spindle 
without using a jawed chuck. 

The technique shown produces per 1 
fectiy round rings quickly and safely. 
Simply solder the turning blank to a 
support plate that is bolted to a face- 
plate. Then, mount the faceplate on the 
headstpck spindle. 

Start by rough-cutting the ring blank 
to its approximate finished diameters. 
Next, make the ring^suppon plate to fit 
on the faceplate. The support plate 




Make shallow facing cuts on fhe support 
plate to produce a dean, even soldering 
surface, Plate cemerhoJe must be smaller 
than the inside diameter of finished ring. 




After machining the ou tilde diameter of the 
blank, remove the ring from the plate and 
mount It In a Jawed lathe chuck. Take 
ihaffow cuts to remove any residue solder. 



shown is VHn. -thick brass, but steal 
could be used, too To provide tool 
clearance for cutting the blank's inside 
diameter, install a Vi*in. spacer ring 
between Ebe support plate and the 
faceplate. Now bolt the support plate to 
the faceplate, with the spacer between 
them, and mount this assembly on the 
lathe. Next, make very shallow facing 
cuts on the support plate w provide a 
clean, even soldering surface. Then, 
unbolt the assembly and solder the ring 
blank to the support plate. Wire the two 




Ih* an etettrk to wider The blank 

to The support plate. Place flux and solder 
pieces around the blank. As the solder melts. 
It will he drawn between the parti. 




Here’s the completed ring |leftj and the 
support plate. Before reusing the support 
plate, bolt it to the faceplate and fake very 
shallow cuts to clean the soldered surface. 
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DISTORT TON- FREE RING TURNING 
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parts together and set them gn an 
elect™ hotplate with several small 
pieces of solder and flux around the 
blank. As the sender melts, it w\\] be 
drawn between the parts. 

After the soldered joint cools, bolt the 
support plate and spacer ring to the 
faceplate and mount the assembly on 
the lathe. Using a boring tool, enlarge 
the Inside diameter of the blank and 
support plate to the desired finished 
dimension. Now cut threads on the 
inside of the ring, if desired* Next, 
machine the outside diameter of the 
ring lg the finished dimension. Then, 
remove the support plate and return it 
to the hotplate. When the solder soft- 
ens, separate the finished ring from the 
support plate. Finally mount the ring in 
a jawed lathe chuck to clean residue 
solder from the ring back surface- Take 
shallow facing cuts to obtain a smooth, 
even surface. 



Micrometer 
range doubler 

This accessory increases the capabili- 
ties of a standard 1- to 2-in. micrometer 
to permit measuring from 0 io 1 in. It 
attaches to the anvil end (the end oppo- 
site tha adjustable spindle) of the micro- 
meter and can be removed easily, whan 
it is necessary. 

First r machine the body section from 
T A*-in.-dia. cold-rolled. steel rod. Then, 
drill into one end of the body deep 
enough to accept the micrometer frame 
end r a ‘A-im-long threaded plug, Vie in. 
for anvil projection and about 3 /»-in. 
clearance. Next , machine the bottom of 
the hole flat with an end mill. This 
permits ths micrometer anvil to sit 
squarely in the body. Now drill and tap 
the other end of the body, as shown, to 
accept the anvil exiension 

To enable the range doubler to be 
slipped over the micrometer frame end, 
cut a slot in w the body, as shown. First, 
mill a J As-in.-deep recess about l /i& in. 
longer than the micrometer frame 
width. Next, cut back the inner edges of 
the slot using a rotary file until the 
micrometer fits into the slot. Then, you 
should install a 'A-in.dong, press -fitted,, 
internally threaded plug into the body 
end P as shown, to accept a knurled-head 
locking screw. 

Make the anvil extension from Win.- 
dla. drill rod. Cut 7r £B threads on Vt in. 
of one end. On the unthreaded end, 
machine and polish the anvil and flat 
and square. File the anvil extension 
sides flat, if desired, to accommodate a 
wrench. Now screw the anvil extension 
into the body and lock it in place by 
using a L /^-2S hexnuc. 

To use the range doubler, first lock it 
onto the micrometer by lightening the 
knurJed-head screw. Then, adjust the 



spindle until the micrometer scale reads 
0. In this position, the distance from the 
spindle to the micrometer's original 
ajwd is l in. Next, unscrew the anvil 




Disassembled range doubler Is shown With a 

2- In. micrometer. Farts are jteft to right}: 
anvil extension, hexnut body, threaded 
plug and knurled locking screw. 



exiension until it s flat against the spin- 
dle. Then, tighten the hexnul. Now the 
micrometer is ready to measure items 
between 0 and 1 in. 




With the range doubler attached to the 
micrometer frame, you Increase the measur- 
ing capabilities of a 1- to 2-in, micrometer to 
arrow measuring from & to f In, 
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Spherical turning 

A lathe equipped with a compound 
tookest is capable of machining sphere- 
shaped workpieces. The compound rest 
pivots at an angle to the cross-feed 
travel. Position the cutter bit from the 
pivot point at a distance equal to the 
radius of the desired sphere. Make the 
cut by swinging the compound rest 
slowly into the rotating stock. 

Here's the proper procedure for turn- 
ing a sphere on the end of a ro und steel 
bar. First, face off the bar end smooth 
and cut a 4 b r chamfer to one-half the 
bar diameter, Next r stop the lathe and 
loosen the compound rest locking 
screws. Then, use the truss* slide crank 
to move the compound rest pivot point 
directly under the bar centerline. Be 
sure ta check the pivot point position 
with a machinist 1 s square. 

Now position the bit so that its cut- 
ting point is directly above the com- 
pound rest eent&rline. With the com- 
pound rest at a right angle to the lathe 
bed, turn the crank to advance the 
cutter bit until il touches the side of the 
bar. This position determines the radius 
of the cut. Crank the carriage hand 
wheel to move the cutter past the end of 
the bar, Next, swing the compound rest 
90° to the right until Efs parallel to the 
lathe bed. Move the carriage to the left 
until the bit touches the bar end- Lock 
the carnage by tightening the binding 
screw. Finally., start the lathe and swing 
the compound rest slowly to the left to 
cut the sphere. 

It's often necessary. and safer, to 
make several shallow passes. After po- 
sitioning the compound-rest pivot point 
under rhe bar and moving the bit 
against the bar side. mako a reference 
mark, noting the position of the com- 
pound rest feed screw on its micro- 
meter collar scale. Now back the bit off 
and make a shallow cut. Continue tak- 
ing progressively deeper cuts until the 
original bit position Is reached. 

Some lathes can't perform sphere- 
turning techniques when using a stan- 
dard toolposE because the hit can't be 
held far enough from the compound 
rest pivot point. 

The solution to this problem is to 
make a setback toolhoider, as shown in 
the drawing. The setback toolholder 
will turn a Zrin.-dia sphere on a 9-in. 
lathe. Use shims under the bat to adjust 
the cutting edge even with the spindle 
centerline. To permit swinging the 
compound rest without hitting the lathe 
chuck or the headstocfc casting, allow 
the workpiece to project from the lathe 
chuck a few inches. To prevent wob- 
bling, which may occur when turning 
smalhdiarrieter stock, use a taiktock 
center to support the stock end. 

Original spharic&i-turning technique 
submitted by Wesley Lucfcsteed 



Disassembled setback looihcider n shown 
with two shimi and a l h x 7 # -lru bit. Long 
bolt faitera tooJpoit to setback plate; short 
bolt mounts plate to cramping b at. 



Setback tool-holder bolts to a compound 
tooJrat for turning sphere-shaped pieces. 
Note that round bar projects from the chuck 
enough to permit turning a half end. 



■klii 



Cut concave surfaces with the setback tool' 
holder posltl onrd behind the stock. Be cer- 
tain to Invert the bit In the Eooipost and run 
the lathe In a forward rotation. 



Sphere^ turning samples Include a ringed 
wood spindle [background], wood Antal, 
round drawer knob, steel ball, rod with 
hemispherical end. two miniature goblets. 



SETBACK TOOLHOLDER mtcia 

MACHINE BOLf 

AND WASHER, 

AJ fV LENGTH TO HJFT 

iT-D IA ^ IJ^ZQ SETSCREW 

HOLE -. U2" LONG f2 KFOQ.J 



A - lVi u FOR USE ON LATHE. 
ALTER DIMENSION TO ACCOMMO- 
DATE OTHER SIZE LATHES. 



DJtlLi: NO. 7; 
TAP. 11+20 - 

\2 RFOD.J 
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HOLE 



TOOL POST 
SIDE VIEW 



DRILL - 5f 
TAP- 2f£1$ 



DRILL- 5fi6' 
TAP. 318-16 
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Lathe hand crank 

Sometimes, a lathe motor is more of a 
hindrance than a help. For example, 
when cutting fine threads that run up to 
a shoulder, stopping the cut before the 
bit jams against the shoulder is tricky. A 
safe, easy solution is to operate the 
lathe manually using a hand crank. 
First, machine the body from a 1 L V 
in.-dia. hexagonal cold-rolled steel bar. 
Next, drill a IT /e#-tn.-di&. axial hole 
through the bar. Then, form the conical 
recess in the body end with a boring bit 
mounted on a compound rest. Set the 
compound rest at 1 3* to the lathe cert- 
cerlme and control the bit with the 
compound feed screw. Now cut three 
2 l A-Ln.-long slots in the body end using 
a milling machine or a hacksaw. The 
s-tots allow the body to expand when the 
conical nut is tightened. 

Make the 47Hn.-dia. disk and han- 
dle. Then, drill and tap the body end to 
accept three 6-32 mounting screws and 
machine the conical nut from Vss-ln.-dia. 
steel rod. First, drill through tha rod 
with a No. 7 bit and tap V*-£Q threads to 
match the 4 fc in.-long drawboh. Turn the 
conical shape using a compound rest set 
13* to lathe centerline. 

To use hand crank, unplug the lathe, 
insert the body into the headstock spin- 
dle and tighten the drawbolt. Now turn 
the handle to advance or reverse the 
lathe. Remove crank before resuming 
power lathe operations. AM 



LATHE HAND CRANK 

M2FH 37, 

SCREW LC 

|3R£QD.J Hi 



H4-2Q 

BOLT 



IAW SLOT 
(3 REQD | 



3W“ 

fOR l-D- OF 
LATHE SFINOLE 
MINUS ABOUT. 
0.004“] 



J/4-^0 

THREADS 



I ft" 

BODY 

END 

DETAIL 



BODY 



COMPOUND 

REST 

LATHE SETUP FOff 
MILLING CONICAL 
RECCES 



Completed lathe band crank a shown ready 
for use, Dimensions given are fora J /+-ln,-tJJa. 
headstock spindle bore. Alter the body 
diameter Tor other slae spindles. 



Ihe body was machined from a JVi-ln.-dla. 
hexagonal bar. but a round bar could be 
used, too. Note that the tall stock center Is 
Liied to Steady the end qf the bar. 



Use a bohng tool on a compound rest to cut 
the conical recess in the body end. Set the 
compound rest at t 3* to the lathe centerline. 
A steady rest prevents wobbling. 




Cut slots In the body using a milli ng machine 
and a slitting saw. A hacksaw could be used, 
instead, The slots allow the body lo expand 
Inside the spindle. 



Hand crank components are shown above 
Disk was made from a round electrical Junc- 
tion box cover plate. Del II disk center to 
accept drawboFt and mounting screws. 



Insert the hand crank body Into the head- 
stock spindle and tighten the drawbolt. As 
the conical nut Is drawn in r the body ex^ 
pands and locks In the spindle bore. 
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Using dado blades: Part 2 

La st month, we discussed the two most common dado 
blades — the ” wobbler" and the more convention*] multi- 
blade set— and showed you how to use them for cutting 
basic srabbOEs. dadoes and grooves. Each has its advan- 
tages. The wobbler can be adjusted on the saw arbor for 
quick width changes without removing the blade. The 
multiple blades, on the other hand, can be spaced apart for 
cutting tenons and tongues as shown below, ft! I the 
techniques shown here work all on the table saw Next 
month, well feature the radial- arm saw. 

Because these hi ados remove so much stock Ln one pass, 
the possibility of kickback ls great Always hold the stock 
firmly, feed it slowly *nd make deep cuts in several passes, 
particularly in hardwood . — Roserio Capotosto 



Make wide and deep cuts In several passes, moving the fence after 
each cut Is made. Clamped boards serve to maintain precise side to 
side alignment when the depth of the cut if Increased. 




To cut blind rabbets., clamp stop blocks to 
fence. Then, butt work against rear block, 
lower Into blade, push to front block. 




Cut spline grooves \n mitered ends using 
Improvised U-shaped tenoning Jig, Center 
board In jig must be same thickness as fence. 




For precise cuts, make notch In miter gauge 
fence and transfer cut lines to top of board. 
Align marks with notch and push into W*de- 




To make repeated stopped dadoes of consis- 
tent length, damp stop block to table In 
front of blade then push stock to block. 




commercial tendningjlg makes fast work of 
Cutting open mortises. Two dado blades 
butted together cut a 'Mn.-wlde slot. 




Tenons can be out In one pass using dado 
blades separated with spacers. Here, two 
outside and two chipper blades were used. 




To cut notch across comer of square work 
piece, use Cradle JTg. Make jig from two 
sect ions of 2 x 4 stock, each with 45 beveF. 




When coning angled dadoes, work tends to 
creep ^downhill from blades. To prevent 
this, tack-nall stock to miter gauge fence. 




Pado blades can be used to form decorative 
lattice, Make cuts on each side SfFghtly 
deeper than one half of the stock thickness. 
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—the ones in yourdreams 
-the one in your* driveway 






Introducing Monroe 
Gas-Magnum " shocks. 

New Gas- Magnum shocks ere 
nitrogen-charged for better han- 
dling. stability and cornier: whether 
you're on the open load or off the 
beaten path They also provide more 
consistent control, with less aeration 
and shock fade. 

The nitrogen-charged Monroe 
Gas- Magnum has a bigger boie 
and piston than standard I" shocks 
This allows lor greater oil capacity 
assuring you oi the maximum 
performance you demand m a 
truck shock 




And Monroe backs the Gas 
Magnum with the best ride of lev in 
the business ’ll m 60 days you don't 
agree Monroe Gas-Magnum shocks 
give you the best ride ever. Monroe 
will replace them at no charge with 
any comparably priced 
shock ' Sen ? your Mono >.? 
reraiier for details 

So outfit your 
pickup, van or 
4>ri with a set ol 
new Monroe 
Gas- Magnum 
shocks, And blaze 
yourself a new trail 



^MONROE? 



Mflfir&fi Auto E quipffl-ertl 



M MONROE GAS-MAGNUM. THE BIG GUN IN SHOCKS. 
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More tfiofi yusf frcnsporto/ion 

Fun for car buffs 

Where to find your classic 
Secondhand dreams — the 
exotics 

Affordable dreams — the 
domestics 



Sources and resources i wo corvette 




BASIC MAINTENANCE 

Treat your car like a classic to make it last 

BODY REBUILDING 

New tools let you do bodywork like a pro 
Tech school car repairs 

NEW PRODUCTS 



RISLONE REPLACES 
A QUART OF OIL 
AT CHANGE TIME 

or when you're down a quart 

ttiSLONE may cast a lew can la more than 
mater oil ftddMive* In Jffl&tl by I repi tim- 

ber — Ml SLONE li. a big QuAftI yellow, rati 
?nd hle-ck can and aavet (he cosl Of 4 quaM 
dI you* regular motor nU, to*. 

For ever 50 years-, RISLONE hat been Lifted 






Products that will lend class 
your car 

Tall light repair kits 



Cover; Michael ami Juseph 
Galttpani'* nefurtehed 3955 Buidt 
Special has the Lines of a classic . 
but is still aw everyday driver. 
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Fun For Car Buffs 



We call them ‘Everyday Classics , 1 



C all them collector cars, special- lev 
terest autos, vintage cars, an- 
tiques, hobby cars — whatever. 
They seem to be lurking in back yards, 
carports, bams and garages alt over Amen 
ca. We're not talking about $11)0,000 muse- 
um pieces here, but older cars that are 
somehow special and worth keeping. They 
range from Model T Fords io 454 Corvettes, 
and their common denominator is 
fun. People buy them, trade (hem, 
fix them up or just squirrel them 
away in garages as projects for a 
rainy day. 

Most owners dont use tfseir self- 
prodaimed gems as daily transpor- 
tation. They save them for weekends 
and nice weather, then take them 
out for thal American institution, (he 
Sunday drive. Other popular em- 
ployments are hometown parades, 
auto shows and dub meets. 

There are all sorts of clubs for car 
buffs, ranging from such generic 



organizations as Ihe 48,OOOmember An- 
tique Automobile Club of America to sin- 
gle modei groups like the 85- member Mor- 
gan Three^Wheeler Club. 

Car dubs are (he lifeblood of the hobby. 
Their newsletters are full of information: 
cars for sale, repair instructions and sources 
for ‘Impossible-to-find 11 parts like vacuum- 
operated windshield wiper motors. 



Club meets vary widely i n size, too, from 
informal get-togethers of a dozen, people 
who'll shod the breeze at a member's 
house, to huge conclaves, like the AACA's 
fait meet in Hershey, Pa., which attracts 
over 200,000 people . 

A nice feature of some clubs is that you 
donl have to own a particular automobile 
to become a member; you just have to be 
interested in such cars. What kind of 
people own old cars? You'd be 
surprised. Few are glassy eyed fa 
natics. Most are jus! ordinary people 
with a soft spot for a particular car. 
And no matter what the car, ihefl! 
all tell you: 'They don't make ’em 
like thal anymore " 

Take Andrea Herrick. In 1579, she 
saw a 1%I Studebaker Hawk with a 
'Tor Sale" sign in Irani of a second- 
hand clothing store in Denver. She 
bought it for 51,800 because: "I 
Iwed il. And il came with a mechan- 
ic who had serviced Ihe car since it 




Out far more than a Sunday drive, Ron Bauman won 
35.000 In The Great American Race In Ms '34 Chrysler. 
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An^rw Herrick used her 6T Sfudebaker Hawk for daily trarw- Mustang coupes Ilk# this 196* or are Sure classics- to- be, and are 

portatton In Denver before moving hack home to the Big Apple, available In clean; driveabl e condition for about SX5GQ- 






& 






Fined with authentic accessories of Its era. Jack Quigley s ] 960 Proud owner or a 5? Edsel Ranger takes part in a Columbus Day 

Pontiac Ventura is a hot Item on the drive- In circuit. parade In Mew Haven, Con n,, with a portrait of the explorer. 
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Add $4,00 
for color. 



"SATISFACTION GUARANTEED — 

MOST MO DEI 5 AVAIL A HIE FOR IMMEDIATE SHIPMENT" 



DIRECT MAIL 
CALL DIRECT 
1-800-247-4528 



OR SEND THE 
HANDY ORDER 
FORM TO: 



Aulo Frogs, lot' 

PO- So* 3925 Dept. PM 
Urbandale, I A 50322 



Deflmcka^hteld 



Auto Frogg ha* the famous Defletfa-Shidd ' 
.lvaihiiileinCifMr. Red, Amber, Solar Grey, 
Blut 1 , Smoke, Green and Lighl fllue. 
They fil mosl vehicle* back to 
HSfl and (hey come with 
i ho necessary mounting 
hardware. The Deflecla* 
Shield * is instrumental m 
deflecting bug*, snow, 
gravel and other road 
par liclulaEes Emm 
v»ur vehicle year 
'round. 



Ua^r led Ayk] Frcjgg the make, model and 
ve a r u I vou r s eh ic le , a n t J w e J 1 1 send yo u 
your own shield in the 
color of your choice for 
only. 




Call Auto Frogg today! 



L SE THIS FORM WHEN ORDERING BV PHONE 10 WALE 
PROCESSING YOUR ORDER AS ACCURATE 
AS POSSIBLE 



ORDER FORM 
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ITEM and COIOK 
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Add $£.00 si hipping (Iowa incl. 4% sales taxi 
^ ike check pa> abk lo *UTO FftOGG- _ _ _ 

My vehicle it j TOTAL 
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was new, " When she moved io New 1 York, 
she drove the 2H9 cum V8 through a 
blizzard Now that she lives in the Big 
Apple, ihe Hawk is kept al her parents' 
suburban home and taken out for a spin 
only on pleasant weekends, 

John Sheally ]l ol Virginia Beach. Va., 
shows his '35 Morgan Super Sports MX-4 in 
muficours deiegonc? (beauty contests for 
cars'). Five years ago, cm the 70ih anniver 
sary o( the Morgan Motor Co., John drove- 
the tiny three-wheeler coast-UKioast, cov- 
ering 3,328 miles in ■ days. 

Bon Bauman of Riverside. Calif., drove 
his 1934 Chjysler Airflow from Los Angeles 




Brtttsh sportt can of the StH and 60 s take a 
lap of the JndLsnapolli Speedway ( top j dur- 
ing a of Ur* MF^dor>e Car Society. 
Detroit \fiyn rests In the Infield. 



to Indianapolis in last years Great Amen- 
can Race (which is actually an old -car 
rally) . He finished a respectable eighth, 
winning 15,000 for his nine-day, 3,000 milt 
effort, in the '83 event, Ron won the 
$50,000 serond prize in a ‘41 Mercury This 
year's Great Race will start in Los Angeles 
on June 24 and finish in New York, Juh 4. 
Open to ! 936 and older cars, trucks and 
motorcycles, this year’s rally offers a first 
prize of Smooth 

Pride of ownership 

Even if your “classic" is a S5 Chevy 
thai wins nothing more than a glorified 
bowling trophy in a local car show. It s 
the pride ownership that will mean 
the most. Thai, and seeing ihe look i\mx 
comes over .admirers' eyes as they set- 
your car and mumble, Lr Wow[ Uncle Ed 
used to own one just like that." 

If you just wanl to gel to the train 
station, a Chevctte will do the job. But if 
you warn to have fun, consider giving a 
home lo an Everyday Classic. fft 
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Now, Quaker State comes 
in dean, easy to pour plastic bottles. 

Exclusively. 
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MOTOR OIL 



1 *1 Vmsm i i,iFL«wRT/a.s« 



Today you need an oil this good in a package this good 



■ r W|S FftfjM H MJ9.VLWNi&<in«EM ^ ^ 



QUAKER 



STATE 



Thai Quaker Slate quality 
America has trusted for ovei 
70 years now comes in Ihe 
most convenient containers 
you can buy They're a anch 
to open, pour and reseal. 
That means if your oil is less 
than a quart low you can 
top it oH ond save the rest 
for later. 

Quaker Slate's loading 
motor oils are refined from 
100% Pennsylvania Grade 
Crude So now you get 100% 
Perm-Grade pro led ion And 
0% mess 

And rf the new boitle isn't 
in your store now, it'll be 
there soon. 
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WhereTo Find Your Classic 



Buying a collector cor, or getting parts 
for it, is easy if you know where to look. 



II eady lo buy a car you can play with 
and be proud lo drive? A car that'll 
ll hold tls value and maybe even turn 
a profit? We i I , hang onto your hat — i t cou Id 
be a wild ride. 

I've been tinkering with, buying and 
selling cars as a hobby for 35 years. Some 
of those cars I rounds bated, most l loved; 
some l made money on. mosi E didn't. IVe 
owned maybe IQO collectible cars in ait, 
and I still admit to being a novice. 

Lei's say you've spoiled a 1953 Fond 
Mainline Fordor sedan, (he one just like 
your dad used to own. It's parked behind a 
neighbor's house, The fond memories well 
up inside you: ail those miles you spent in 
(hat car. You're dying to buy it, but how 
smart would that be^ How much shouLd 
you expect to pay? And what pitfalls 
should you look oul (or? 

[f you're i ike me, you'll have two feelings 
working again si each other: emotion vs. 
reason. YouVe fallen in love, and that's 
fine. But when you step back from this 
object of your affections, you r lt see that it 
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BY MICHAEL LAMM n west coast omtuk 

needs a lot of work. At this point, you've 
got to ask yourself Ihc three mosi serious 
questions in auto hobbydom: First, whal's 
this car really w r orth? Second, are you 
prepared to be tough in haggling? And 
lhird, how much will it cost you in lime 
and money to pul the car into the condi- 
tion you uliimaleiy wanl? 

You also have to decide whether you're 
after just a driveable project car or an all- 
out show-winner. Most budgets can han- 
dle a “driver,” but a show car? Mo way. 

To determine the eosi ot reconditioning 
or restoration, figure oul: which parts are 
missing: what safety items will have to be 
replaced [tires, muffler, brakes, lights, sus- 
pension parts, etc.}: and what the car will 
need in terms of mechanical, electrical 
and cosmetic repairs. 

Factor into this equation how much of 
the actual work you can do yourself* 
because if you have to farm out mechani- 
cal and electrical repairs, bodywork or 
upholstery, you might find yourself in deep 
financial waters, 






Okay, now Jet s take a slightly differenl 
lack. Suppose you've decided lo pass up 
lhal Mainliner in your neighbor's back 
yard — let's say it's too rusted or too far 
gone mechanically to bring back into 
practical use al a reasonable cosl. Bui 
you’d still like to find a nice '53 Fofd P 
maybe even the Sunliner convertible that 
your dad couldn’t afford. Where do you 
begin your search, and how much should 
you reasonably expecl to pay? 

To ferret out any particular car, keep an 
eye out for the car itself on the street. I 
often leave my business card on cars I'm 
Interested in buying. 1 scribble a note on 
the back saying, “When you gel ready to 
sell this car please call me. Save this card 
and give me first dibsT I've bought half a 
dozen cars that way, often at very reason- 
able prices. 

Check classified “Collector Car" ad sec- 
tions in local newspapers and Penny- 
savers, Go to local swap meets. Talk to 
people who have cars like the one that 
you're looking for They often know where 
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Car shows Ilk* the huge Car Craft Street 
matiGnals ( opposl le page] are a good 
place to Find oJd can. but look In the 
parking tots. not the show itself. Auc- 
tions can be capenslvt: Harrah'l AuiO- 
mobile CoFtertton In flend sold this 2? 
Chevy Phaeton j left | for s20,ChJ 0I Price 
gurdes are Only one Kind of specialized 
publication for the old car hobby 
(above |_ Hammings A tew* lists cars and 
parts for safe; I /image Auto Atmanac 
has car dub addresses, sources for parts 
and sendees. Uses of museums, salvage 
yards and car publications— tts a regu- 
lar Telia w Pages of the old car hobby, 
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you'll be able to find just what you're after. 

Also go to local concours and car 
shows, but instead d expecting to find 
your dream car in the show itself, check all 
the surrounding parking areas. Again, 
leave your business card under any candi- 
dates' wiper blades. 

Buy as many pertinent hobby magazines 
as you can lay your hands on. These are 
always good investments, not only to find 
the car you want but to team about condi- 
tion and asking prices. Hammings Motor 
News, Cars & Parti and Old Cars UteAr/y 
have the best general old -car classifieds, 
but you'll also discover publications that 
special lie in specific makes. For example, 
if you lust after an XK Jaguar or a vintage 
Mercedes or an older Corvette, there are 
classified ad publications ju$t for those 
makes alone. 

And be sure to try (he car dubs. Before 
joining, you might want to write for sample 
copies of dub magazines (there's usually a 
charge). Nearly all of them cany classified 
ads for cars and parts. These also are good 
background on asking prices. 

Old-car auctions have enjoyed a certain 
vogue in recent years, and you can some* 
times pick up a good deal at one. I've 
always considered auctions better for sell- 
ers than buyers, though, because you 
rarely get a chance to talk lo the cars 
owner at an auction. And you almost never 
get to drive a car before it goes on the 
block. Eyeballing a car isnt enough The 
test drive is more importan! with any used 



automobile than it is with a new one. 

If you absolutely have to have a certain 
make and model car and you haven't been 
able to find it yourself, you might think 
about contacting one of Ihe many car 
brokers or locators around the country 
You'll find them listed in the Hammings' 
Vintage Auto Almanac under "Appraisals.^ 
Be sure to establish the fee before you as- 
sign someone lo look lor your dream car. 

Never buy a car sigh! unseen. It's too 
great a gamble ! know people whoVe had 
colleclor cars shipped over from England 
or South America, and they've had terrible 
grief. You're almost always belter off travel 
ing tong distances and then rejecting a 
possible purchase than " saving ,r travel 
costs. You do have to factor in travel and 
transportation in any deal, though. If the 
car you 're buying is across the state, across 
the country or overseas, calculate your 
own travel expenses, time lost from work, 
plus shipping (he car home. A commercial 
haulaway can easily run $1,000 if you have 
to ship a car between coasts. 

Once you've found the car you've been 
yearning for, how do you know what to 
pay? Several published value guides exist 
and if youVe studied the classified ads, 
ytJull already have a fair feel for prices. The 
trick is to pit condition against asking 
price. Condition is all important, You're 
usually much belter off paying another 
$3 ,000 to 12*500 for areally good, solid car 
than fixing up a dog. You’ll find that $2,500 
doesn't go far in a restoration. A re ally 



good paint job costs nearly that much. 

What do you do when your hobby car 
goes kaftooey? Finding parts for most older 
cars bas H oddly enough, become easier in 
recent times. Today, I'd have w little 
ftouble finding the water pump that made 
me park my mint 1931 Hudson Greater 
Eight 35 years ago. Back in file early 195tis, 
1 tried desperately to find a new or rebuilt 
water pump for my Hudson but had abso- 
lutely no luck. I Finally had to sell the car 
dirt cbeap. 

There's now a network of clubs h publica- 
tions and swap meets that didn't exist 
then. This modem network makes finding 
restoration parts and information relatively 
easy. To track down my 3 1 Hudson water 
pump today, Fd write a few letters and 
maybe make some long-distance phone 
calls, but within a week Fd have the 
pump— most likely NOS (for H New Old 
Stock"), meaning its an original unused 
part, saved through the years. There are 
also "repro” or reproduction parts, built 
recently, usually but not always to Eactory 
spec5. 

Begin any search as near home as 
possible, I can still buy lots of brand-new 
parts for my 1967 Gamaro from out local 
Chevy dealer. The parts man has lo spe- 
cial-order them, but that's no big deal, 

If parts are no longer in stock, get on (he 
phone lo local auto dismantles if one 
yard doesn’t have a certain part, the 
counter man often knows who in the area 
might cany it. Be sure lo ask. He can also 
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gel on the hotline anti track down the item. 

Failing lhat p go nationwide. The stron 
gest link in the national old-car network is 
a month ly magazine called Hemmings 
i Motor News. Il consists of nothing but 
ads — thousands of them in every issue: 
cars, parts, literature for sale, to swap, 
wanted to buy, whatever. 

Another tremendous aid in the search 
for hard-to-ftnd parts is an annual publica- 
tion. called Hemmings* Vintage Alt Jo Al- 
manac. Et lists parts sources by make of 
car. by state and by category (carburetors, 
ignition and wiring supplies, and so on). Et 



also lists car dub* by make and often by 
model (Ford, then Ford Model T, Mode! A, 
early VS. Thunderbird. Mu slang, and so 
on): salvage yards, restoration shops, plai- 
ers, re-spokers, research archives, librar- 
ies, museums and more. 

The more popular otd cars have 
spawned companies that sell parts specifi- 
cally for those makes and models. For 
instance, if you've just bought an early MG. 
you'll soon discover— among many oth- 
ers— Moss Motors in Golcia, Calif., and 
Scarborough Faire in Pawtucket RJ, Both 
offer catalogs and have toll-free phone 
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numbers. Similar parts companies special- 
ise in Corvettes, Camaros, 1955 to 57 
Chevrolet, Steubolt Chevys, Firebirds, 
Mustangs, Model T and A Fords, Vg Fords, 
MoPars. Packards, Studebakers, Rollsr 
Hpyces, Mercedes, Porsches, Panterasand 
just about anything else that enjoys a 
slrong following. 

If you're into some 0 1 the mare rarified 
collectibles like vintage Hudsons, Peer- 
tesses, Willys- Knights, Moons or Franklins, 
catalogs don't exlsl and you h ll probabty be 
best pining one of the dozens of clubs 
devoted to those brands. Fact is, clubs 
make good pans and information sources 
in any case A complete list of club ad- 
dresses is published in the WA4, where it 
takes up 56 pages! 

What 3 usually do when I'm looking for a 
hard-to-find part b write to Likely sources 




Parti shoppers at me Herahey swap meet 
can browse among literally miles of odd car 
parts. Sandwich boards, are worn by some 
shoppers until they get tired j above]. 

all over the counify, t find their names in 
Hemmings or the tfVAi When S write. 1 
always include a stamped return envelope. 
That’s important In my note or letter, 1 ask 
each source lo list the price of each item. 
That way, t can compare prices at the same 
time 1 discover who’s got what 
Be sure to find out what condition the 
parts are in and whether they're N'05 or 
repro. Even NOS parts can deteriorate with 
time; just because a vendor tells you it’s 
still in its original factory box, the part might 
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no! necessarily be in perfect condition. 

The final and most enjoyable way to find 
parts is lo frequent old-car swap meets. 
You'll find limeand-place listings in mosl 
hobby publications as well as the "Collec- 
tor Car” section of your hometown news 
paper's classified rids, Regional chapters 
of car dubs usually hold swap meets on 
weekend* throughout the spring, summer 
and fall, the largest be inti the gala Antique 
Automobile Club of America fall meet in 
Heirsl icy. Pa. ,r Mershcy 1 M as it's fondly 
Called, takes place each year in early 
October. This huge cvc.nl attracts hun- 
dreds of thousands of car hobbyist* from 
all parts of the world. Vendor* trailer or 




Wan t an authentic old Tkense plate co- 
match your Old car? Go to a frig swap meet. 



truck in literal ty millions of vintage parts, 
set up tents or open booths along 5 to S 
miles of walk-along aisles and. for (he 
butter part of a week, old car nuts like [ne 
can sirol! around in heaven. 

The week before Hershty, there's a 
smaller meet at Carlisle, Pa., some 3E> 
miles west of Horshcy. Carlisle caters lo 
owners and buyers of later-model cars, 
especially ibose of the 1950s and 60s. 
Other important annual meets around Lbe 
Country include those al Englishtowm N J. : 
Portland. Ore.; and the Rose Bowl in 
Pasadena. Calif. 

Now, I know you’re still wondering 
aboul the prices of hobby car parts Tlit^ 
rule of Thumb 3* Ibis: The rarer or more 
expensive the car* the more expensive the 
part. For example, a replacement water 
pump for a Mercedes I9D3L will sei you 
back around 3140, The same Hern for an 
MGA sells lor $30. and lor my 1 367 Camara 
l can still buy a rebuilt at most local parts 
houses for S2U. 

The secret, though, is that 1 here 1 * often 
not a set price on any given part, especially 
when vou spot one at a swap meet. Also, 
when you have a number of suppliers 
selling the same or similar parts (like Moss 
and Scartjorough fairer, competition 
keeps a lid on prices, IW 

Addresses for ihe publications and swap 
meets mentioned in this article am listed 
under Sources on pagp 155. 
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Secondhand Dreams 




The house may not rook Mke yours, but you can have a stately Bentley SZ in your driveway for Jew than the cost of a Chevy. 




You can own an exotic 
import at a price that 
will fool the neighbors, 

BY RICH TAYLOR 



I was driving down Beach Boulevard id 
Huntington Beach, Calif., not long 
ago, when I passed tire ultimate 
automotive status symbol. It was a huge 
British limousine— two tones d silver, 
block-long hood, triumphant grille, This 
wasn’t a designer edil ion Rolls-Royce, but 
a 20 year-old Austin Princess. The average 
person can't tell the difference between a 
Princess and limousines like a Rolls-Royce 
Fhaniom (a special-order Rolls for heads 

of slate). 

There’s a price difference, though. A 
new Phantom costs $250,000 — a good 
used one between I50 h 000 and $100,000- 



You can buy ran Austin Princess for under 
$5,000, and $10,000 will gel you a superij 
one. You can have all the panache of a 
Rolls for less than a Honda Civic. Talk 
about an affordable dream! 

Maybe your particu lar d realm has always 
been lo drive a really exotic sports car r a 



Porsche or Aston Martin, perhaps. Or may- 
be you’d ralfier have a high-performance 
sedan like a Jaguar Or Mercedes. Believe il 
or not, these dreams are affordable Ion, for 
less lhan the price oF a new Chevrolet. 
There arc two Secrets here Ifial. if you 
understand how they work, will allow you 
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How Motorcraft FL-1A Filters 
outlast the competition 
from Fram, AC ana Purolator. 
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It's a fact Motorcraft ft-IA Oil Fitters 
are materially better than the 
competition. They trap more dirt 
because they last longer. 

In a comparison test using industry 
standards — SAE J8Q6b — the FL-1A 
lasted on average almost twice as 
long. And with this longer life span, it 
trapped on average twice as much 
dirt as Fram, AC and Purolator. 

The FL-1A Oil Filter from Motorcraft. 
Quality products for all makes of cars 
and trucks 

Get it together— buckle up. 
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LIKE OLD CARS? 




Own an old car or want lo own one? 
Then subscribe lo Hammings Motor 
Nows* world's largest old car market- 
place. Hemm'mgs has over 6flfl pages of 
ads each month, crammed with thou- 
sands of old cars For sale — plus parts, 
I lieralu re, restoraii a n s uppl i es a nd more. 
Only 116.75 for 1 2 giant issues. Subscribe 
to the 'bibie 1 of old car collectors today 
Send to: 

HEMMINGS MOTOR NEWS 

Dept. 5 P 1 B r B ok 1 W, Bennington. VTQ 5201 
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to own and drive that affordable dream. 

One is I hat small companies like Jaguar, 
Porsche and Aston can't justify frequent 
model change so even a 2fr year-old 
Porsche looks just like a new 1 one tn most 
people The second is that the average 
person logically assumes that aM Porsche* 
and Jaguars are expensive, while collec- 
tors know tlial some are better than others, 
and priced accordingly 

For example, a new Aston Mari let V8 
costs %] 1 0,000 Bui the very same car has 
been in production since 1968 You can 
buy an early model lor $3 5,000 to $20,000, 
and nobody ran toil the differ#} K/e. 

You can do the same thing with a 1973 
to 77 Mercedes Benz 45GSL roadster The 
new 3B0SL is literally the same car. with a 
price tag n| $44,420. Bui you can buy a 
mint 1973 Mercedes 45Q5L— with better 
performance than a new 380SL — tor under 
$20,000 if you shc^i around. 

Tlie bargain Mercedes is the fabulous 
O. They built tiiity 1,000 of these in the 
late WearJY 70s. With a 63-tiler V8 in a 




This $20,000 Aston Martin V» Is a dead 
rlOger for the S 1 1 0.000 Volante model 



ligblw r ei;ght sedan body, the 6.3 wilt outper- 
form nearly any sedan ever built. You tan 
tmy Tine For $6,000 to $t2 r 000, depending 
on condition. The nearest equivalent new 
Mercedes is a 500SEL, lor I52 s 200. 

Porsche has been building the 9M foi 
two decades; a new one costs S32,000 N an 
old one S6 h OOO to $9,000. Only a Porseho 
phiie can lell the difference. Same goes for 
the Jaguar XJ6. The 1985 edition costs 
$32,250; the identical-looking 1968 to 78 
edition runs $3,000 to $10,000, depending 
on how much work the engine needs. 

Thai there arc the overlooked models of 
really top-flight ears. For example, you can 
buy a genuine Rolls-Royce (or less than the 
average 1 985 compact. You even have your 
choice of I wo quite different models From 
1949 1h rough 1955. Rolls sold the Silver 
Dawn. A standard Silver Dawn four-door 
sedan looks like a miniature Phantom- 
which is lo say, just like eveiybodys dream 
of what a Rolls-Royce should look like. 

A. Silver Dawn is one of !he most reliable 
and economical Rolls models lo own, and 
a genuine delight to drive. Prices star! 
arutuid SltXCKXJ, and go up to $20 s 000 or 



so. The same car with a Benftey grille is 
called a Mark VI or R-lypc, and these can 
be found For even less. Really excellent R- 
lypes can be had for $32,000. 

From 1955 through 1965, Rotls-Ruyce 
sold the Silver Cloud (with a different 
grille; it became the Bentley S-Typei This 
is the car that most people ihink of when 
you say Rolls-Royce, and lo most people, 
it's more impressive than the boxy Vd- 
voesque sedans Rolls-Royce sells today. 



Finally, there's the lj Hi male dream of 
every auto enthusiast — a Ferrari - To me, a 




□trier Jaguar XJ6 seriara. though prone to 
engine troupe, look the samt- as 85 models. 



new mid-engine Ferrari V8 is a wonderful 
car. but somehow, it's not a real Ferrari. I 
want the engine in from, and I want il to 
have 12 cylinders. Trouble is, 1 simply caul 
imagine spending $100,000+ lor a 275 
GTB A or Daytona. For that much money, 3 
expect four bedrooms and two baths. 

But ksgk at the Ferrari 330 GT n 330 GT 
2+ 2 and 365 GT 2+2, This run of similar 

tarsi covciftl tlic dctiidf uf 11 ic ’OOa, and all 

have superb P| ninEarina bodywork, essen- 
tially the same chassis as the more expen 
sive Ferrari models and, of course, the 
wonderful big VI 2 engine. 

These 2+2 Gran Turismo models are 
pure Ferrari through and through, yet Fer- 
rari die-hards dismiss them because O'tey 
don't have the u Hi male performance and 
racing record of she more expensive mod 
els. Why. they even fw'e air conditioning 
and power steering! 

You can buy a magnificent 330 GT 
Ferrari for under $15,000; a so-so one for 
under $10,000. Of all the affordable 
dreams, this has to be the best — Ltiexpen 
sive, marvelous lo behold and truly insph 
rational to drive. 

Every car IVe mentioned will go up in 
value while you own it. Cars like these are 
genuine collector cars, surefire invest 
merits, Tlney just cost less than the more 
expensive museum pieces that yuu n d be 
afraid to drive on the road. 

There is or# one caution l have for you: 
Buy a good, honest car that is in decent 
Shape. In this league, bodywork, leather 
upholstery arid complex mechanical re 
building are wildly expensive. And that 
coutd turn your affordable dream into a 
cosily nightmare. EM 
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Kelly Safari 



light truck tires 
won’t say ao, on 
or off the road. 



The adventurer 's reach 
cannot exceed the grasp of 
his tires. 

To confront terrain that 
exercises the pulse, we 
recommend the enthusiastic 
grip of Kelly ’s Safari fine 
of tight truck tires. 

Make your escape over 
grueling blacktop or trackless 
wilderness. Kelly builds a 
Safari to suit you. From the 
deep-biting traction tread 
of the MSB. To the heavy 
blading of the R- T. Each Safari 
is uniquely qualified to puli 
you through its particular 
specialty of mud. snow, sand , 
rock or rain with ease. 



I J 1 



Start your next 
escape at your Kelly deafer s 
during his big "Escape On 
Safari" promotion! 



Best of aft, each is a Kelly. 
Which means your next 
adventure wilt 
exceed neither 
your grasp, nor Ifolfa 
your budget 
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Affordable Dreams 
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Don't call them ‘used 
cars. ' They’re the classic 
cars of the future! 

BY RICK TAYLOR 



Fvfy totjpes t*JJ for S1.50O to 

54.000, but decent convertibles start at 

30.000. The first Trans Am had a 335-hp Ram 
Air VB: a good orw costs under S4.0OO. Good 
looking earfy GTOs are available for 13.000 
to S4 F 50O. Second-series Camaras are among 
the best looking can ever made In America; 
a 72 Js worth SZ, 000. Ail prices are foe cart in 
"gocxL" not "ejcoerFertL'' condition. 



ups or the depreciation of a new car. 

There arc dozens of deals like this if you 
look around. My neighbor just sold a 1 965 
Buick Grand Sport convertible— original, 
one owner— for S3 ,500. Another let go a 
n fj7 Cougar with 45,01)0 miles for only $500. 
The guy down the street just boughl a 
Karmann Ghia to restore in his spare time. 
Would you believe he paid only 5200, 
including a spare engine? !n the past year, 
my friend Jon has had an $800 "65 Musta ng 
GT, a II ,600 W Mustang G FT. and a $2,500 
74 Camaro Z-2S. 

U you're beginning to see a pattern here, 
you’re right. All these cars are between 10 
and 20 years old, and they're American — tf 
you don't Count Volkswagen, which is 
more American than a Chevy when il 
comes to parts and service. While they're 
all limited-production specialty cars, they're 
based on standard components that are 



H ave we got a deal for you. How 
aboul a fabulous old classic, 
guaranteed to increase in value, 
for $6,5007 Too much? How about one for 
13.500? $1 ,5007 How aboul they pay you to 
come tow it away? There are classic cars 
out there literal jy for I he aski ng. Ifs just a 
matter of being in the right place at the 
right time. 

For example, Iasi fall I got a letter from 
my Aunt Dorothy. She knows I like old 
cars, and she wanted me to buy her old 
Buick. I checked Hammings for a fair 
value, and paid her $2,000 Eor a 1965 
Riviera with 34,000 miles. It cost me anoth- 
er $1,300 to replace the worn out tires, 
brakes, shocks, springs, exhaust system, 
wheel bearings and battery. 

What did 1 get for my $3,300? Well 1 got 
a Certified Milestone car, one of the best 
designs from the drawing board of Bill 



Mitchell. I got incredible luxury I couldn't 
afford in a new car — bucket seats, Buick 
ride and styling that stilt slops the crowd in 
its tracks. Kids young and old enjoy watch- 
ing the hydraulic headlight covers open 
and close like chrome-plated clamshells. 

I got performance— you forget what 425 
cu, in. can do L unfettered by emission 
controls. And finally, I got incredibly cheap 
transportation. Even at 15 mpg on regular, 
my gas bills aren't outrageous. And my 
insurance bill Is $85 for the year. I don't 
have the $400 insurance bills. $100 tune- 



139 



POPULAR MECHANICS * MAY 1 90S 



S 



C A It • € A It I 



(i IJ I I) I 



used in mi I [ions of more mundane models 

This is very important. There's no poinl 
in getting a great deal on a terrific old 
Waserari H jusl to find trial the only mcchan 
ic who can give it a tuncup lives in 
Bologna. My idea of a cheap classic is 
something trial not only costs a. minimum 
lo buy, hui can be rebuilt by anybody using 
parts from the local parts store. 

You have to gel into the proper mindset 
for collecting at l his level. You don’t wand 
to buy a SI ,1300 Musiang, for example, then 
spend 13,000 on a paint job, SI, 500 to 
rebuild the motor and $2,000 for a new 
interior. That defeats the whole purpose of 
Everyday Classics. The g*jal is no! only a 
low inilial price, but a low price, total. 

Rebuild the mechanicals yourself. Buy a 




A ms Bli kk fiJvtefa with 425 VB like me 
auihar s is a good tovattnent at 52.000. 



reproduction interior and install i1 yourself; 
they're available for almost every popular 
cotleclor car . And so what i f a $200 cname I 
paint rob isn't as glamorous as a $3,000 
coat of acrylic lacquer? From 10 leet away, 
nobody can fell the difference. 

Even better, biry whai the classified ads 
call a "good original" car like my Riviera 
that doesn't need, any major work. It won^l 
win any cqrcqufs d'etegQRce. but I've had 
more ton driving niy $3,300 Riviera than 
arty ol (he more expensive classics fve 
qwned mcr (he years. Panicking (aver every 
slone chip, rust spot and oil globule on a 
$50,000 invcstmenl can get tiresome pretty 
quickly. 

What do I recommend in a cheap clas- 
sic? Welt, it depends on what you like and 
what you can afford- If you wanl a real 
antique, nothing beats a Ford- And surpris 
ingly, you can buy a Model T or Model A 
Coupe, Sedan or Touring for under $4,OflO 
ll wont be a show car, it won't be a 
roadster, but it will be a good clean, 
driveable, no-rust four-cylinder Ford from 
(he "20s, And happily, reproduction parts 
for early Fords are both inexpensive and 
easify available. 

If you'd rather have a V8, there's nothing 
sweeter than a 3937 through 1940 Ford 
Tudor or Fordor sedan. TheyVe been favor- 
ites of collectors and hot -rodders alike 
ever since they came oul. If you look 
around, $3 r 000 will buy a decent one. 

Then there's the 55 to 57 Chevy. This is 
another of the great cans— -a classic that's 
never gone out of favor. It's the firs! mod- 
em V8 r with timeless styling and an ap- 
pealing honesty that's rare. You can buy a 
perfectly decent ’55 to 57 Chevy sedan for 



less lhan 52,000. You won't find the restor- 
able hulk of a convertible or Nomad wag- 
on tor (hat, and showcars arc knocking on 
$20,000. But for a car to drive and enjoy, 
there isn't aiiy cheaper iun than an old 
Chevy sedan. 

Around 12,000 seems lo be the magic 
figure lor a car thai $ in good shape and 
driveable without a lot of work. IE you can 
afford that, a whole world ol interesting 
cars opens before you. There are old 
American luxury cars like my Riviera, or 
virtually any Cadillac, Lincoln or Chrysler 
from tiie same era. I’m partial to the 
Rivtera/Thundertflrd^iand Pm type of 
"persona I -luxury' car 1 from the r 60s be 
cause they combine high quality with 
surprising perfotinaFice 

Then there are the u pony lp cars. You can 
still find onc-owncr '65 lo 'B8 Mustang 
notchbacks for |2 h 000, or second-series 
70 lo 73 Camaras. Second -series '65 to ’69 
Cotvairs are another buy. Corvatr prices 
start at around $7,000 for concoura sficjw 
cars, then level off at approximately $1,000 
for a "driver." A fellow in (he next Sown is 
offering a '05 coupe For free if you’ll give 
him JI0Q for hb other one. 

Finally, (here's the Volkswagen Beetle 
Family of fine, cheap collector cars Kar- 




□wpite Ralph Wader, old Cotvalru are fun. 
Because of BarpTi N^der. they re also cheap. 



mann Ghias oi all years are under $3,000. 
wen fora really docent one. Beetle con 
verttbles start al $1 ,000 and go up, depend 
ing on which year they were built and what 
condition they arc in. Even butter is the 
ultimate VW [specially car — a dune buggy. 
Listen before you laugh 

Remember when Bruce Meyers first pre- 
sented his Manx? The car magazines went 
nuts. Here was ibis silly* -looking fiberglass 
bathtub l hat would pull I 0g on the skid 
pad and brake test, if you pul good tires on 
iL With a hot VW or Cotvalr engine, vuu 
could hit 0 to 60 in less than 6 seconds 
That was world-cLass performance Ihen 
. . . and now. 

You can buy a decent dune buggy for 
between $50G and $1,500 and have (he 
time of your life, ft won’t impress your 
neighbors like a Ferrari or Rolls -Roy cc, bul 
you'll be loo busy enjoying yourself lo pay 
(hem much mind. So what if serious 
ra Hectors have more invested in their 
paint jobs than you have in your whole car? 
They're fussing about painl nicks - . - 
you're having fun. isn’t that exactly whal 
Everyday Classics are all about? IW 
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Treat Your Car 

Like A ClassicTo 

Make It Last 

Pi 

New or old, any car will line longer 
with fencer loving care 



F or most enthusiasts, a large pan at 
the joy of owning a hobby c':ar lies in 
getting their hands dirty. IF you real 
ly want lo develop an intimate relation 
ship with a machine, we know no betler 
way than to crawl under it and over it, to 
take it apart and put il back together, Lo 
clean it and polish it. 

But the benefits of doing it yourself are 
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more than spiritual. If you Live with a car 
long enough, you'll eventually come to 
know it so well that even the most 
insignificant faults will immediately be 
recognisable, and you 11 be able lo antic i 
pate the need for repairs before serious 
problems develop. 

The key lo establishing this kind ol 
relationship with your car is a systematic 



Betides saving money, the do- It -you reef f 
rrwchank learns the working* of drum 
brakes and every syrtem in his car. 

approach lo maintenance and repair. In 
the following pages, well outline a plan 
for car care that will help whip any car 
into shape and keep it there. 

A helping hand 

Beiore you even think about diving 
under I hat prized hunk of iron, you 
should equip yourself with as much im 
formation as possible. Ideally, you 
should obtain a copy of the vehicle 
manufacturer's service manual for your 
hobby car. Some manufacturers have a 
considerable supply of early- mode J man- 
uals. We recently purchased a shop man- 
ual for a 26 year old European car How 
ever, others may only have more reocnl 
issues. 

If you can't obtain the factory book lor 
your car, generaE service manuals, which 
cover mosl domestic makes, are avail- 
able lor early-model cars. Motor Publics 
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SOUND ADVICE: TURN ON 
EQUALIZER X AND TUNE UP 
YOUR NEW GM VAN. 



Nothing harmonizes with the 
new Chevy Astro and GMC 
Safari vans quite as well as a 
Deico Fquaiizer V Music System 
an exceptional option avail- 
able on exceptional new 
vehicles, 

The LquolizerV system 
speakers, receiver and graphic 




equalizer is designed into the 
vans on the drawing board. 

So it's tuned to their unique 
acoustical environments 

Up to six Deico Sound ,M 
speakers, specially designed 
to take the show on the rood, 
give the music concert-hall 
dimension, 

Equalizer V's Electronically 
Tuned Receiver (ETR “) is 
engineered for drift-free 
reception And a new auto 
reverse cassette player, with 
music search and repeat, 
doubles your musical options. 



The system's graphic 
equalizer lets you conduei a 
quintet of bass, midrange and 
treble controls to score the 
music to your individual taste 




The sum of the parts tunes 
up your von in a whole new 
way, Give Equalizer Yan audi 
tion when you test drive the 
new Chevy Astro or GMC Safari 
Hear how Deico Electronics 
tunes up with the art at music 
through the science of sound 
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The fan belt. Almost everyone overlooks engine belts, because they don't show wear 
the way they used to. Rut after four years on today s higher-revving engines, even the best belts 
can break anytime. So if your car is four years old or older, change the belts now. 

And ask for Gates. We made the first; we still make the best. 




The Gat?$ Rubber Cam flan# DetitoeK Colorado. Brant/ont, Ontario. 
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battery cable 

CLAMP 



KNIFE BLADE 
OR SCRAPES 




t Battery cable terminals must be kept 
corrosion free to ensure rdJ*bte narrhng 

(mns (555 Wesl 57th St., New York, N.Y. 
10019) publishes Hie Motor An fa Repair 
Manu aL Vintage Car Edition), Volume I 
covers cars produced from 1935 lo 1953. 
Volume [I covers 1953 to 1961. Other 
editions cover newer models up lo the 
present. For more on repair manuals, see 
the Souses listing on page 155. 

Battery 

A battery checkup is a good place to 
begin the in ilia I hobby car mainletiance 
service procedure. Ttii^ check should be 
repealed at IS.OOQ-mile intervals or when 
a problem arises. The battery cleanup 
pail of the procedure should be per- 
lurmed every lime you change oil. 

Begin by removing the battery termi 
rtals, negative cable first. Then, use a 
small brush lo clean all parts of ihe 
battery and terminals with a paste made 
Irom baking soda and water. Remove 
corroded metal inside the terminals and 
Irom the battery posts using a small knife 
or a baltcry-posl cleaning lool. A three- 
cornered bearing knife works belter lhan 
a flat bladed knife 

IE Ihe terminals are attached Lu the 
cable by means of screw clamps, disas- 
semble each clamp and clean it and Ihe 
bare cable end with ihe paste and brush 
(Fig- I )- Scrape any corrosion Irom (he 
terminal. This type of terminal is particu- 
larly subject to corrosion and must be 
cleaned at regular intervals. Your best bet 
is to replace a cable that has a screw -on 
terminal with one I hat has a conventional 

molded terminal. 

If your battery" i s °f Ihe standard type— 
as opposed to a maintenance Free bal 
lery — remove the caps and check Ihe 
electrolyte level, ff it's nol up lo the 
indicated fuu level, add distilled water. If 
you arid water when the temperature is 
below freezing, you must drive the car for 
al least 20 minutes. 

Check (he other ends of the cables — 
where Ihe negative attaches lo ground 
and where the positive connects to ihe 
relay or starter motor. Make sure lhal all 
connections are tighi and free of corro- 
sion. If Jiot. disconnect Ihe cable end. 
Clean if, and the post or boll it was 



attached to, w ith the paste and brush. 

Reconnect all cables, starling with 
the ends that arc nol attached to she 
battery Then connect the positive cable 
to the battery before connecting the nega- 
tive. 

Hydrometer checks 

If your battery is equipped wilh filler 
caps, you can determine its stale of 
charge by checking (he specific gravity of 
the electrolyte solution with a battery 
hydrometer. The hydrometer reading 
must be corrected for temperature. If 
readings vary by more than .05, Ihe 
battery should be replaced See the in- 
structions for your hydrometer. 

Many maintenance free batteries have 
a built-in hydrometer that indicates ap- 
proximate stale of charge by changing 
color. In most cases a green eye indi- 
cates fully charged, a dark eye indicates a 



S00-AMP CARBON 
PILE RHEOSTAT 



0 TO 300-AMP 
METER 




CABLE 

Z To test a battery under toad condition*, 
an adjust able carbon pIFe should be meet 

discharged condition, and a clear or 
white eye indicates lhal the battery is bad 
and cannol be charged 

II you don't have a hydrometer, you 
can gel a general idea Of battery 1 charge 
level, by measuring voltage, With the 
engine off. the battery should store at 
least 13.5 volts. If you’ve just charged the 



battery, lurn the lights on For 15 seconds 
before measuring voltage. 

If your hydrometer check or voltage 
test indicates lhal the baitcry is not fully 
charged, connect a inckle charger for 
several hours or until you get a Fully- 
charged indication. Some matntenante- 
free batteries that have been almost Fully 
discharged have to be charged with a 
high -amperage service station type 
charger for a Jong period oE time. If any 
battery won’t eventually come to full 
charge, it s defective and must be re- 
placed. 

If your voltage check or hydrometer 
reading indicates that the battery is 
charged, il should be load tested to 
determine its cranking capability. Ideal- 
ly. you should use an adjustable carbon 
pile to load the battery while you take a 
voltage reading (Fig. 2). The amount of 
load lhal a specific battery should be 
able to handle can be found ill the 
service manual. In most cases, it will be 
between 150 and 270 amps. 

II you don 1 ! have a carbon pile, load 
the battery by cranking the engine with 
the cot) wire removed and attached to 
ground. On GM -cars with HE I ignition, 
disconnect I Fie wire that is attached to 
the distributor’s bat terminal. The battery 
should be able to provide 9.6 volis white 
cranking the engine for al (east 15 sec- 
onds at 70* F. At 3(T F. you should 
measure al least 9. 1 volts, at (J*\ E. 5 volts. 

Ef the battery is mil able In maintain 
voltage under load bill appears In he fully 
charged when the load tcsl begins, it’s 
worn oul and must be replaced . Batteries 
are nol supposed lo last Forever. Four 
years \s aboul ihe limit For most. 

Resistance tests 

IF you find that your battery does produce 
enough voltage during Ihe cranking Eesl 
bul the engine still doesn't turn fasl 
enough In start, check lor excess tee cir- 
cuit resistance (Fig. 3). To check post 
five -circuit resistance, connect a voll me- 
ter's lead lo the positive battery posl and 



VOLTMETER 

VOLTMETER 
POSITIVE LEAPT 



VOLTMETER 
k NEGATIVE LEAD 



VOLTMETER 



VOLTMETER 
TO5IWE LEAD 




CHECK ING POS rn V E CIRCUIT RE DISTANCE CHECKING GROUND CIRCUIT RESISTANCE 

I If ihe battery paste* a cranking capacity t**f P but the engine Ml Cranks slowly, 
check both t be positive and negative Waiter motor circuit} for excessive resistance. 
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SHELL 



LAMP 

connector 

TERMINALS 



CONNECTOR 



SPRING 



its negative lead to Ihe relay terminal or 
(o the starter motor’s positive terminal 
(Ihe big one) The meter should read less 
lhan 0 5-volt. Check ground circuit resis- 
tance by connecting the negative voltme- 
ter lead to the negative batten post and 
positive Lead io the starter housing. 
Voltage should be less than 0.2 
VOtL It ei l tier voltage check ex- 
ceeds maximum, there is too 
much resistance in that circuit, 
probably due lo a bad cable Re- 
place suspect cables and check 
connections again. 

It the resistance test does not reveal 
a problem, either the starter motor or 
Ihe solenoid/reEay is detective. If both 
prove to be okay, Ihe engine is suffering 
from an interna] problem lhal makes il 
hard lo I urn. Should ihe Flattery take a 
cf large and pass ihe load lest but dis- 
charge while driving, there's trouble in 
the charging system. Further testing will 
determine whether the alternator, regula- 
lor or wiring is lo blame. Consult a 
manual for troubleshooting procedures. 

HAZARD TURN SIGNAL 



IGNITION REV 
BUZZER 

4 Turn jignaJ aid hazard flasher? ore usuaJ- 
fy mounted under the dash, tn fuse box. 

Lights and accessories 

Once you've determined lhal Ihe start 
ing circuil lunclions as il shtiuEd, check 
Ihe brakelights, tail tights, turn signals, 
head Eights and other electric accessories 
to make sure they operate. El's a good 
idea Eg check operation of all lights every 
lime you change oil. Check other electric 
accessories as problems arise. 

If you find that a single bulb Is out, 
remove il and check the filament visually, 
with a lest light or with an ohmmeter. 
Clcan the bulb contacts before installing 
a new one Should lhal fail to solve the 
problem, check for voliage at the light 
socket connector and ground. If it's Jack 
ins, trace the wire, checking for voltage 
at various points with a test lighi needle 
probe by piercing the insulation. 

Maybe the tai Mights and brake lights 
work but turn signals don’t. Try replacing 
die flasher unit. In most cars, it’s a small 
metal can that can be found under (he 



switch. The flickering may be accompa- 
nied by a clicking noise from the 
headlight switch. Repair any shorts in 
the wire from ihe battery io the lighi 
switch and check ihe Eights again. IF 
they still flicker, the circuil breaker 
in the headlight switch has been 
damaged by the short and (he switch 
must be replaced. 

Troubleshoot other failed electric 
components in a similar manner. After 
checking (uses, lest for voltage al I he 
component. If no voltage is available, 
(race back along the wire with vour lest 
lighi unit! you locale the source o! ihe 
trouble (either an open circuit ora defec- 
tive switch). If voltage is available at the 
component, the problem, of course, is in 
the device itself. 

Engine cleanup 

To make it easier to service your car. 
clean up Ihe engine compartment. Buy 
two cans of aerosol-spray engine clean 
er, available through most auto parts 
stores. If possible, lake the car to a self- 
service carwash wiih high-pressure hot 
water wands, or use your garden hose 
attached to a hoi water tap 
Cover the alternator, distributor cap 
and coil with plastic bags, securing them 
with string. Remove air cleaner and cover 
the carburetor in a similar fashion. Fol- 
lowing the directions on ihe can. spray 
Ihe cleaner liberally all over the engine 
and engine compartment, avoiding elec - 
tronic or electric components. Allow n to 
soak in a few minutes, ihen hose il off. If 
the engine is not clean, repeal the proce- 
dure using a small brush to work ihe 
cleaner into particularly dirty spots. Don't 
allow the cleaner to come into contact 
with your skin. 

If the engine won 1 ! start when you've 
finished, clean any moislure Irom distrib- 
utor and coil wire cables, ihen spray 
Ihem wilh a water displacing lubricant. 



sparkplug 



GAP-SETTING 
TOOL 



4 Check ipark pJug gap with a wire gauge. 
Adjust by bending ihe ground electrode. 



SEALED 
BEAM LAMP 



! When replacing a headlamp, dean both 
the lamp and connector terminals 

dashboard or in the area of ihe fuse box 
(Fig. 4), 

In cases where all brakelights, lail- 
Jights or turn signals are out. check the 
fuses. If just the brake lights are out, 
replace the brake light switch. On most 
later model cars, it's a mechanical switch 
near ihe brake pedal. Earlier models have 
a hydraulic switch at The end of the 
master cylinder. 

Headlight problems 

If one headlight is in op era live, replace 
the unit, clean the Connector and tighten 
(Fig, 51. If lights arc dim. check the 
connection between Ihe headlight mount 
and body ground. 

When bolh headlights arc out or flash 
on and oft, check lor a loose connection 
al the dimmer switch and the headlight 
switch. You say lhal doesn't help? Check 
for voltage al the dimmer switch with a 
lesi lamp. IF the lest lamp lights only on 
the switch side (hot wire side) of ihe 
dimmer, replace ihe dimmer 
switch. Should the test lamp fail lo 
lighi on Ihe hoi side of the dimmer 
swilch, check wiring from the 
light switch lo dimmer with a test 
In the evenl that there’s still no voltage, 
check the hot wire terminal on ihe head 
lighi switch for vollage. IF the test lamp 
does not light, repair Ihe wire From the 
battery to the switch. There may be a 
fusible link in this wire lhal is the source 
of the problem. 

If you find that voltage is available on 
ihe hni wire side of Ihe headlaghi switch 
but noi on the output side (with ihe 
swilch turned onK replace the headlight 
switch. 

In cases where the headlights flicker 
alter a few minutes of operation, there is 
probably a short to ground in I tie circuit 
between the battery and the headlight 
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1921 Indy winner, Tommy Milkin [w ith Barney Oldfield and 
Chevrolet; in Ihe Champion-sparked Fronlenuc Special, 



Champion. The spark of success 

at Indy since 1921. 



The Brickyard , 192] , 
Tommy Milton driven 
the Louis Chevrolet-built 
Frontenac Special to the 
"incredible” speed of 
nearly 90 miles per hour. 

It was Tommy’s very first 
Indianapolis 500 victory. I! 
was also the first Indy win 
For Champion spark plugs. 

Today, Champion has 
sparked more Indianapolis 
500 winners than all the 
other brands combined. 



Last year was another 
success Inr Champion. 

1st. 2nd and 3rd on race 
day. 1st, 2nd and 3rd in 
qualifying (including Tom 
Sneva's record-setting, 

210 mph run for the pole.) 

When you need spark 
plugs, get the brand 
that’s Number One al the 
Brickyard. Number One 
in the world. 

Champion. The fastest 
moving plugs on earth. 



I9R4 Indy winner* Rick Mcurs selling a new av tirade &perd record on hi s way In vie lory in I hr 
ChanipUm-s parked Pemizuil Z-7 Special March/Cos worths 










Photos L'uurl^KV af Indianapolis Motor Sp^eri way. 





NOTHING 
SPARKS 
LIKE A 
CHAMPION 



IMSii ( !l i an i [.iir.ii i Spark I'Ieil; ( !inn|ijttiH 
[d^b.ail -tttifit-ooen 
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I Keep spar k plug wires away from hot 
mflnifnJd? with wire loom* and separators, 



vals For cars with high energy electronic 
systems, perform the service at 1 1 AH Ml 1,0 
W.tm mik- intervals 

Some enthusiasts replace all high 
wear items when they first purchase I heir 
classics, Tii is strategy will give you a 
baseline for future relcrenre — you'll 
know jus* how old these components 
are Maintenance items include air filter, 
PCV valve sparkplugs, fuel filler, distrih 
uuh cap and rotor, ignition cables, and, 
in cars with contact breaker ipLlion. 
points and condenser. 

Begin the tnninleriance I Lineup by re 
nosing all "f The sparkplugs. Careful Is 
note The condition ol the old plugs, 
Depending on type of fuel used and 
model year of the ear. their color can 
range from while Io gray to light brown. 
However, it siu he | lI lie clear ihai all of 
them wer?- opemiing. None should he 
markedly darker rhan the others and all 
oF them should be dry . 



Engine tuneujj 

The complete pcrwerpjanl minute 
nance procedure should be performed 
when you first purchn&f a ear and ai 
regular Intervals thereafter For cats, wiih 
contact breaker r points i ignition, plan on 
doing ibis service at UUMKkmtte inter 



Compression testing 

If some o f the plugs look we l and oily . 
you should perform a compression test. 
Belurc you can test compression, you 
have to arrange some means of holding 
the throttle and the choke open. Then, 
disconnect the negative wire from the 



coil and cover its terminal end with a 
piece of electrical ta|?e. On CM HFJ 
systems, disconnect the wire from lh<‘ 
hat terminal of the distributor. 

With a compression gauge held firmly 
m place or threaded into the No. ] 
sparkplug hole, crank the engine five 
revolutions or until the gauge goes no 
higher. Write down tlie compression 
reading and move onto the next cylinder, 
cranking the engine The same number of 




B llepUtt The diit r i tm r □ r cap if any si gns nf 
carbon track inq are fw-ntf Inslck 



Turn your car into an 








revolutions. Continue until all cylinder* 
have been tested, and ccutipare your 
readings. All should he within 75 percent 
of your strongest cylinder and each 
should at least reach the minimum pres- 
sure lou nd i n t he spec tab le of your repa ir 
manual ft readings are not up to spec, 
further diagnosis will be necessary to 
determine the cause. 

If your car has high-energy electronic 
ignition and if the plugs look okay and 
are no more than 15,000 miles old, you 
may want to clean and regap them. 
Check for round Lug of the sharp edges or] 
both inner and ground electrodes. If they 
look good and are all nearly the same 
color, dean them with a wire brush and a 
sharp awl or knitting needle. Use the awl 
to clean any deposits born around the 
insulator. Take care not to break the 
ceramic insulator body. On cars with 
c-r hi I ae f I Jrea ke i ignitit sn , s | his k | dug s 
should be replaced at KU JOb-milc inter- 
vals regardless of condition. 

Replacing the plugs 

Before installing the plugs, check the 
yap with a wire sparkplug gauge -.Fig. lo 

Use the gap too! lo bend Hie electrode if 
the gap is not in specs- Don's try to close 
the gap by hammering the electrode. You 
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9 Set contact point gap wlttt a feeler gauge aft #f positioning the rubbing block 
cm the high point qf the distributor cam. Adjust with a screwdriver or Aflen wrench. 



could crack the insulator. 

Reinstall the plugs, starting each one 
by hand to make sure it doesn't cross 
thread El possible, tighten lliem to 2ii fr. 
lb with a torque wrench. En any case, 
don't overtighten them If you can't reach 
the sparkplug hole easily, try slipping a 
length of rubber hose over the tormina! 
end □! the plug. This will act as an 
extension handle. 

Inspect the plug wires for checking. 



cracks, burns, brittleness or other visible 
damage. Clean any corrosion from the 
terminals. The boors must fit securely on 
both the plugs and the cap. Replace the 
set if any are damaged. 

Install new wires one at a time as the 
old ones are removed. Take care lo use 
all looms and separators. This can be 
extremely ittlpOftani in cases where the 
exhaust manifolds are close to the plugs 
■Fig. 7), Premium grade hvpakm-hpe or 



SU 2000 performer. 

Give it Shell S9J 2000* Super Unleaded gasoline. 

A patented, high-octane performance gasoline. 

It's designed for smooth, quiet power and it fights 
critical engine deposits that can cause knock. 

Get Shell SU 2000 Super Unleaded gasoline. 






CLEAR GUARD" 

LETS THE NATURAL BEAUTY 

SHINE THROUGH. 




Leading brand sprays on cloudy. New Clear Guard ^ sprays 

on clear, stays clear to let natural 
beauty shine through. 



Introducing new Clear Guard™ 
from Turtle Wax®.,, a clear new challenge 

to Armor All®. 

Now there’s a clear choice in a vinyl, leather and rubber 
beautifier/protectant. New Clear Guard™ protectant from 
Turtle Wax j has a revolutionary 100% active (no water) 
formula that is completely clear. Sprays on clear, 
stays clear, to let the natural beauty shine through. 

No milky or cloudy residue. Protects and conditions as it 
shines. Try new Clear Guard™ today and see for yourself 
what a clearly superior product it is. 

Save $2.00 with our introductory rebate offer. 
Details at your favorite retail store. 

turtle wax 



Ajmtu *.11 r& 3 repl-slerfld tradsmi*rh 
a I In* 



1S86 Turtte Wan, inc. 
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IB When dtsconnectFrig a hid line for ser- 
vice, use two wrenches to prevent damage, 



silicone rubber jacketed plug wires— 
such as those used on high-energy igni- 
tion applications — offer tar better heat 
and current-leakage protection than con- 
ventional wires. 

Checking the cap and rotor 

Once the wires are insial led, remove Ihe 
distributor cap and clean the inside with a 
dry rag. Look for cracks, fractures or any 
evidence of carbon tracking (Fig. 8 ]. Car- 
bon tracks are lines running from one 
outer terminal to another or from one 
terminal to the center terminal. If 
tracking or physical damage is 
noled, replace the cap. If the cap 
looks okay, clean all corrosion from 
the terminals. If it cannot be scraped from 
the terminals with a small knife, replace 
the cap. 

Remove the rotor and examine it. Et 
should be replaced if it is cracked, 
chipped or carbon tracked. Clean corro- 
sion from the lip with a knife. If the rotor 
is to the point where it cannot be cleaned 
easily, it should be replaced. 

On cars with electronic ignition, the 
distributor service ends here, assuming 
of course that there has been no ignition 
related performance problem, ff an igni- 
tion problem is affecting engine opera- 
tion, diagnostic procedures must be 
performed. This differs from car to car, 
and in some cases substitution testing 
with known good parts is part of the 
procedure. Therefore, you may warn Eg 
tel a dealer or large independent service 
facility handle such problems. They're 
also equipped with an oscilloscope, 
which can confirm the presence o£ an 
ignition fault. 

Replacing the points 

If your car has a contacl breaker igni 
lion system, replace the points and con 
denser. Begin by totaling the engine until 
the rubbing block of the points is on i fie 
hi gh point of the di stri bu tor cam . Di scon 
nect the distributor's primary wire and 



the condenser wire from the points be- 
fore removing the points and condenser. 
Don't drop Ihe screws or you may have io 
spend hours recovering them, On many 
cars, the screws I hat hold the points need 
only be loosened lor removal. 

Install the new points and condenser 
and atlach both wires to the points. With 
the rubbing block of the contacl set 
touching a high point of the distributor 
cam, adjust the point gap to specification 
using a feeler gauge (Fig. 9). 

Lubricate the distributor cam with a 
smalt amount of cam lubricant or white 
lithium grease. A very 5 mail amount is 
enough. Dorii overdo il. If the distributor 
is equipped with a lubricating wick that 
touches the cam, don'i, attempt to oil it. 
Replace il instead. Reinstall the distribu- 
tor rotor and cap. if you have a dwell 



If Check spark advance setting with a 
timing light wired to number one plug. 

meter, start the engine and check point 
dwell. Readjust if necessary. 

Choke adjustment 

Remove the air cleaner and check Ihe 
Ulter. If it appears dirty, replace il. 



WEIGHTS IN AOVANCE 




Replace the fuel filter. On most cars, 
it’s in the fuel line or behind the in lei 
fitting on the. carburetor (Fig. I0) r 

Clean the choke mechanism and carb 
linkage with carburetor cleaner. Then, 
start the engine and observe the opera- 
tion of the choke. If the engine is cold, 
the choke should snap closed and the 
throttle should come to rest on the fast 
idle cam when you open and close ihe 
throttle. If il doesn't, adjust the choke and 
fast idle according to manufacturer's 
specs. As ihe engine warms, the choke 
should gradually open and when you rev 
the warm engine, the idle speed should 
drop. If the choke system doesn't permit 
the cold engine to run without hesitation 
or stumbling, adjustment is necessary. 

Checking the timing 

Warm the engine and check Eg nil ion 
timing wilh a timing light. (Fig. II). On 
late model cars, you'll lind specs and 
general instructions on the vehicle infor- 
mation label under the hood. 

Once youVe checked initial spark ad- 
vance, check vacuum advance by accel- 
erating Ihe engine to 1,500 tpm. Then, 
while holding il at this speed, connect 
the vacuum advance line to the distribu- 
tor Timing should advance. If not, re- 
place the vacuum diaphragm unit. 

Disconnect the vacuum advance line 
and check centrifugal advance by accel- 
erating the engine to 3,590 rpm while 
watching the timing marks wilh your 
light Timing should advance, if it 
doesn't, remove the distributor cap and 
check the centrifugual weights for bind 
ing on applications where weights are 
located directly under the rotor (Fig. 12). 
Where weights are not located under the 
rotor, the distributor will have 10 be 
removed and disassembled to service (be 
centrifugual advance mechanism. The 
latest engines have no vacuum or centri- 
Fugual advance, as a computer controls 
engine timing. 



WEIGHTS OUT ADW^NCE 




FULL ADVANCE 



12 if 3 check of centrifugal advance shows that timing Isn't advancing as the engine is 
decelerated check for binding or sticking of the distributor advance weights. 
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ta With engine nunnFng, check PCV sys- 
teir by feeling for vacuum at valve end. 



PCV valves 

Replace the PCV valve and I he PCV 
filter every 30.000 miles. Check and clean 
them every 15*000 miles. To check the 
PCV valve, remove it from the intake 
manifold or rocker cover and start the 
engine. Check for vacuum at (he end uf 
the valve with your thumb (Fig. 13)- If you 
feel nothing, the valve or hose is clogged. 
Replace any hoses that don H l look good. 
If vacuum is present and the hoses look 
okay, shut off the engine and remove ihe 
valve. Shake it. You should hear ihe 
needle rattle inside. If it doesn't rathe* the 
valve must be replaced. 

Before you tail yout maintenance jun 
eup complete, you should check the 
condition and connections of all vacuum 
hoses. 11 they're cracked or britlie* re- 
place them. A vacuum leak will make the 
besi tuned engine idle roughly. 

Lube service 

If you want lo prolong the life of the 
engine and suspension parti, you should 
change your oil and lube your chassis al 
3 *000 -mile intervals. While some manu- 
facturers recommend lar longer nil 
change intervals, most mechanics will 
tell you that ihe be si thing you can do to 
make your engine last a long lime, partic- 
ularly wilh an older tar, is So change the 
oil frequently. 

Warm the engine completely before 
changing the oil. Drive the car for at least 
20 mmuies- Idling il in Ihe driveway won 1 ! 
make it warm enough. Once the eoiginc is 
warm, shut it off anti raise the car on 
jackstands or ramps.. To do the job cor- 
rectly* the car must he level. This means 
you'll have to tilt Ihe front and rear. 
Getting the car up in the air will also 
allow you to inspect the chassis compo- 
nents and other undercar parts. 

16b 



Place a drain pan under the car ihai is 
large enough to hold all (he oil. Use a 
sockel wrench or box wrench to remove 
the drain plug. It the plug has a square 
hole in its center, use the square drive of 
a ratchet to loosen it. Allow the warm oil 
to drain completely. 

While the oil is draining, remove the 
filler. If your drain pan doesn‘1 extend to 
the area o( the filler, use another pan lo 
catch the filler spillage or wait until the 
oil has drained Don’t shortchange the 
drain time, though. Make sure the oil has 
stopped dripping from the plug hole. 



Choosing an oil 

Check your owner's manual to deter- 
mine proper refill oil il your car is re La- 
lively new or under warranty. Carmakers 
recommend SF grade oils for the latest 
gasoline engines and 5FCC or SF/CD oils 
for the latest diesels. Some, mosl notably 
General Motors, prohibit use of certain 
viscosities. For older high -mileage cars, 
use an SF 1 0W40 mulligrade oil in winter 
and an SF 2QW5Q in summer. If your car 
has a new engine, use SF 5W3Q in winter 
and SF I0W4Q in summer 

Fill Ihe crankcase with !he correct 
amount of oil and run it for a few min- 







Alr Hller removal 

Use a filter wrench lo loosen the can is 
ter-type filters which are found on nearly 
alt late-model vehicles (Fig. 14). Make 
suie ihe old gasket comes off with the 
Idler. Clean the Filler mounting area and 
partially fill Ihe new filter with some of 
the oil that will be used, to fill Ihe 
crankcase. Lube Ihe Filter gasket 
with ihe clean oil as well i. Fig. 

15}. Install the filter, lightening 
il according to the directions 
printed on it. 

Cars that are more than 20 years 
old may have a cartridge-style 
filter, contained within a metal cam 
can is held onto the mount by means of a 
boll through its center. Remove the filter 
by loosening the bolt. Dump the old 
cartridge inlo your drain pan. and clean 
the can thoroughly with solvent and a 
brush. Install Ihe new Fitter element in the 
can and lube Ihe gasket with engine oil. 
Make sure that the old gasket has been 
removed, and reinstall the filler can. 

Once you're sure that the oil has 
drained completely, reinstall Ihe drain 
plug. Tighten it with moderation. Use a 
wrench no longer than 10 in and don't 
make it as tight as you possibly can. 



OIL 
FILTHS 






!♦ A band-type oiF fitter wrerKti grips 
securely to make removal clean and simple. 



utes, checking the leaks from the filter or 
drain plug. Shul it off and check oil level 
on the dipstick. 



Chassis lubrication 

Lubricate at) steering and suspension 
joints with water-resistant EP chassis 
lube (Fig. 16). If the chassis parts are not 
equipped with grease fittings, you may be 



OIL FlirtB 



1 S Before I nstaFrl ng a new oJi fitter, Jubri- 
cate Ihe gasket with fresh engine oU. 



able to install I hem in some component 
by removing the screw-in plug! Fig. 171. If 
a part doesn't seem lo be taking any 
grease. -wiggle it a bit. Continue pumping 
in grease unlil the dust cover of the 
suspension joints swells. 

Check the level of differential lube and 
manual Ira ns mission tube Differential 
lube and transmission lube levels usually 
are checked by removing a plug from the 
side of ihe unit. Mosl cars use hypoid- 
tvpe lube in the rear end. Some cars that 
™ equipped with limited slip type rear 
require special lubricants. For most 
rear-drive cars, ihe lube that is used in 
d is also used in the manual 
Transmission. Check your shop manual 
or owner's manual. Manual iransaxles in 
front-drive cars generally are lubed with 
automatic transmission fluid. 



Automatic trans service 

Check the Eluid level in automatic 
transmissions after driving for about 10 
minutes. Idle the engine and leave Ihe 
trams lever in the i ? -\kk position. IF the Fluid 
level is kyw, make sure you u.se die 
recommended type of automatic trans- 
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AIN’T NO FUN WHEN YOURCAR WON'T RUN. 

SHOULD'VE USED NAPA PARTS. 

Don't get in over your head. Count on quality NAPA 
parts to get you goiri and keep you goiri! Every NAPA Brand part is as g ood 
or better than original equipment. They’re made better than they have 
to be. So do it right. Depend on quality NAPA parts to keep your car {NAPA} 
running NAPA Brand New Available wherever you see the NAPA sign.^^^ 

MAKE IT NAPA BRAND NEW 

Check your Yetki* 












The screaming yellow car slices off the track, going 
from 200 mph to a full halt so fast, so sudden it's scary. 

Before the molecules can even settle, a swarm of tech- 
nicians surround the car. simultaneously pumping 
out fumes and force-feeding fuel, ripping off tires, 
slapping on new ones, and adjusting the wi ngs 
of this wild angel that roars around 
the ground. 

The driver guns it— 9, 

10, 1 1,000 rpm. The techni- 
cians seem to work as fast. 

Efficiency as art. Beauty 
that moves at a blur. 

They act as one. A 
well-oiled machine w ith many 
pans, working together to keep 
it working together. 

In less time than it takes you to funnel a quart of oil into your crankcase, they’re done. 

The car sharks its way back into the pack and finds its place in front. Ups later, when Rick Mears 
('84 Indv winner) slashes first across the finish line, he’s the only one in the drivers seat, but he rode 
there on the solid support of a well-oiled team. 

And he drove there in a well-oiled machine, the Pcnnzoil 2-7 Special. 

In all the years and of all the cars that Pennzoil has sponsored at Indy, there has never been 
an oil-related breakdown. It would take a computer longer than a Pcnnzoil pit stop to figure 
out how many rpm’s that makes. Without an oil-related breakdown 

It takes a great oil to earn a stat like that, an oil that has earned the winner s circle 



/ 984 indy Winner Rick Mears and tbe Penttioit-Fmite rating ream. 



at Indy, an oil that has earned a working relationship with your car. 

By the way, Pennzoil has shortened your pit stops, 
too. That same great Pcnnzoil protection now- comes in the 
new T , plastic Bottle Beautiful. It pours dean, reseals tight. 

Of course, Pennzoil still conies in the familiar ydlow 
can. We give you a choice, because we are The Choice, 
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I A Snap the coupling erf the grease gun Onto the grease fitting and pomp grease Jn until 
the dust boot begins to swell or until grease Is forced oui the bottom of the joint. 




17 On some vehicles, chassis Joints may be fitted with progs rather than grease fittings. 
Remove the plugs with a box wrench and thread grease fittings into place- 



Unde rear inspection 

Every time you have your car up on 
jaefcstands lor an oil change, you should 
perform at least a basic undercar inspec- 
tion. Check all exha u si system compo- 
nents for possible leaks or deterioration 
Make sure all the hangers are intact and 
in good condition, 

Look for areas where the undercoating 
has fallen off Remove any dirt, sand off 
any rust and recoat the area with aerosol 
can undcrcoating, which is available* al 
auto parts stores. 

Check all rubber bushings and dust 
boots for obvious deterioration. Pay par- 
ticular attention to those bushings found 
al each end of front or rear sway bars, as 
welt as those lhal hold the center of the 
sway bar to the Irame. The bushings used 
on front and rear control arms are also 
potential problem areas (Fig. 19), If bush- 
ings have shrunk or shredded, handling 
will suffer and in many cases the compo- 
nent will produce a lot of noise. 

Check engine and transmission 
mounts for looseness nr cracking of 
rubber parts. A broken engine mount that 
allows the engine to rise up from its 
proper location can be more lhan an 
annoyance. In some cases it can make 
the throtlte stick open. 

Inspecting ball joints 

Every 15 000 miles your undercar in- 
spection should include a check of sleer 
mg and suspension components Begin 
by checking ball joint condition. Cars 
with upper and lower control arms have 



mission fluid for your brand of car. 

Change ihe automatic trans fluid and 
filter at 3£} h QDG mile intervals. If your trans 
pan ls not equipped with a drain plug, 
remove all bolls except one and allow 
Ihe fluid lo drain from a comer of Ihe pan. 

Lube other moving parts under the car. 
like gearshift linkages and parking brake 
mechanisms, with a few drops of engine 
oil. Use a small squirt can. 

Open the hood and lube the accelera- 
tor linkage and hood hinge mechanism 
with engine oil. Clean the hood latch 
mediani sm and apply a tight coating of 
lithium grease. 

Use engine oil to lube the trunk lock 
and hinge mechanisms. Lightly coal the 
door latch mechanisms with lithium 
grease. If the hinges squeak, apply a Few 
drops of the engine oil. 

Check the level of the power steering 
fluid, and top it off if necessary (Fig, 18), 
Most older power steering pumps take 
automatic trans fluid. Some newer units 
require special power steering fluid. 

Check the brake fluid level in one or 
both master cylinder reservoirs. Use only 
DOT 3 fluid to lop it off Make sure lhal 
the can of flutd you use is fresh and 
tightly sealed. 
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II Fewer steering fluid level (* read on a dipstick, usually attached to the fluid reservoir 
cap. Clean the surrounding area to keep dirt from entering and ruining the pump. 
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A-ARM 

ftLJBBER 

BUSHING 



1 f Inspect arr rubber suspension twshl nga 
for drying, tracking or shredding*. 



both loaded and unloaded ball joints. 
Most mechanics check the condition ol 
the loaded joints only II these are okay, 
the unloaded joints should he okay as 
well. Of course, if the loaded joinl.s have 
been replaced, they could be in better 
shape than (heir weak sisters. 

The loaded ball joint Is the one that 
carries (he spring If Ihe spring is mourn- 
ed on the upper control arm, then the 
upper joint is the loaded joint. If ihe 
spring is on the lower control arm, the 
lower joint is Ihe loaded joint. To check a 
loaded half joint for looseness, Ihe load 
must be relieved [Fig. 20) 

On cars where the coll spring is 



mounted on (he lower control arm. re- 
lieve (he load by placing a jack under the 
control arm as close to the joint as 
possible. On vehicles where Ihe spring is 
mounted on the upper control arm, a 
block of wood should be wedged be- 
tween the control arm and the frame, and 
the car should be lifted at the cross- 
member unlil the wheels just leave the 
ground Jackstands musl then be Located 
on the frame to support she car. 

Check axial tup and down) movcmenl 
of either type of joint by inserting a pry 
bar between Ihe bottom of the tire and 
the flow, then lifting the wheel. The joint 
should allow (he wheel no more than 
0.05- in. free movemenl. You can mea 
sure axial movement precisely by mount- 
ing a dial indicator so its stem rests 
against the bottom surface ol the wheel's 
knuckle. The stem must be parallel to the 
imaginary line that runs through the cen- 
ter of both joints. However, most me- 
chanics forego ihe dial indicator. If 
there's a noticeable amount of axial 
movement, ii's probably well in excess of 
Q.05- inch. 

II you're no! sure aboul how much 
axial movement the join! allows, check 
radial movement by pushing Ihe bottom 
or top of the tire in and out (depending 
on which joim is the load carrier). More 
than '/rim of movement at the far edge of 
the tire is excess Lve. 

Wear- indicator joints 

Some cars produced after 1973 were 



equipped wilh wear-indicator ball joints 
as standard equipment (Fig. 21 J. Wear- 
Indicator joints have a collar around the 
grease fitting that protrudes from Ihe 
lower surface of the joint. As the joint 
wears, this collar sinks below ihe surface 
of the joint, indicating that replacement 
is necessary. 

There are no specific recommended 
procedures for checking tie rod ends. 
Pitman arm and idler arm— the parts (hat 
constitute the steering linkage of most 
cars (Fig. 22). But a little common sense 
is alt that’s required. 

One good way to check these parts is 
to block the front wheels, completely 
prohibiting their mewmenfr and have 
an assistant turn the steering wheel 
while you watch the steering linkage 
for movement at each joint. If a joint is 
sloppy, the component or rod end must 
be replaced. 

Another way is simply to grab the tie 
rod pieces and shake them as hard as 
you can (Fig. 23). The idler arm and 
Pilman anti should show little or no 
vertical movement, while the lie rod ends 
should not show unrestricted looseness. 
A lorn dust boot on a tie rod end or other 
joint is reason for replacement. 

On front- wheel-drive cars, check all CV 
joint dust boots for visible damage. Gen- 
erally. unless a turn boot is discovered 
immediately, the joint will have to be 
replaced along the boot, since CV joints 
(hat are not protected from dirt deterio- 
rate rapidly. 
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20 Check ter ptay In loaded lower ball Joints, by Jacking up the Relieve the weight from loaded upper ball Joints with a wedge 

lower A-arm r pFadng the Jack as dose to the joint as potil bte, between A-wm and frame,, then Jacking car up at crossrrwmber. 
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What can you do 
with electronics? 
Ask CIE. 



Computer technology. Satellite communi- 
cations. Cable television. Cellular radio. Digital 
electronics, Robotics. The hottest careers In 
electronics. And CfE can get you started. 

By teaching you the basic theory and prin- 
ciples of how they work, 

Why CIE? Because we're the leader in 
specialized electronics education with over 
25,000 students. With over 50 years of proven 
experience teaching electronics without 
classroom sessions. And with plenty of hands 
on, practical experience using our specialized 
training laboratories. 

Whether it s learning new skills or upgrading 
old ones, CfE can start you where you want, 
take you as far as you want. From the basics 
to CJE's Associate in Applied Science Degree 
in Electronics. We’ve done it for thousands of 
students, We can do it for you. 



Let us get you started today. Just call toll- 
free 1 - 800 - 362-2155 (in Ohio, 1-800-362-2105) 
or mail in the handy reply coupon below 
or card to Cleveland Institute of Electronics, 

1 776 East 1 7th Street, Cleveland, Ohio 441 14. 




Cleveland institute of Electronics, inc. 

17?e East f7th strwt ■ Ctevetand. Ohio 4*11 J 



□ Please send me your CIE Ofl- Campus Studies Catalog, 
including dela-ils about the Associate Degree program. 

I understand there is no cost lor the catalog and a CIE 
represenlative may call but there is no obligation 

print Name __ _ 

Address . _Apt. No. 

City Slate ^Zip _ 

Age Area Code. Phone No j 

Cb&cfc box for G.l. Gill buUelin on Educational Benefits 
D veteran □ Active Doty 

j MAIL TODAY! 

1 
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“Big A has the parts. 
Or the partners!” 




Fremit 

Triicff 






Whether you know how to do it 
yourself, or need advice on where to get 
the job done, your Big A Auto Parts Store 
is the first place to stop* Because we’re 
the First Letter in Auto Flirts! 

That means we have all the top-quality 
parts you need. When you need them! 
Parts made by the industry’s leading 
manufacturers to our own 
nigged Big A specifications! 



But when you need more than parts, 
we can refer you to one of our Big A 
Partners! Independent professional 
mechanics who can get the job done 
right! 

So whether you need our top quality 
parts or our top-notch partners, come to 
Big A first. For help that’s second 
to none from the First Letter 
in Auto farts! 
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■■ ■ And 

there’s 

a Big A 

Auto 

Parts 

Store 

near 

you! 
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Save Big on our Big A 
Car Repair Manuals! 

Come on in to your nearest participating Big A 
store and get either manual, domestic or import, 
for just $6*99 with any $10 purchase! But hurry! 
Supplies are limited! They're a $19.95 value, and the 
best do-it-yoursell maintenance and repair manuals 
money can buy! Plus, money-saving 
coupons are included inside! So for 
first-hand knowledge about your car's 
repair and maintenance, the first place 
to look is Big A. The First Letter in Auto Parts! 
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SJIVTEffED-JftOW 

BEARING 



HOUSING 

SOCKET 



WEAR 

SURFACES 



WEAR 

surfaces- 



Wf A& TMDICATOR 
|GUT WHEN NEWl 



WHEN COLLAR HE TREATS 
BELCNV THIS 
SURFACE, BALL JOINT 
MUST BE REPLACED 



STEERRYG 

GEARBOX 

IDLER 

ARM 



INNER 

TIE 

ROD 



RELAV 

ROD 



STEERING 

ARM 



OUTER 

TIE 

ROD 



21 Some late model car* are factory equipped with wear-indicator ball JoJnu. When the 
collar supporting the grease fitting retreats as shown., replace joints. 



larturer's specs la .see if I hey fall in I he 
acceptable range, 3f nol, coil spring 
must be replaced and leaf springs must 
be replaced nr rearced. Once ride height 
has been corrected, wheel alignment 
must be chocked. 

Shock absorber condition is besl de- 
termined by I he way your car behaves an 
ihe road. [I it bounces every time you hit a 
bump or dips and sways as you corner, il 
needs new shocks. 

Cooling system service 

Some moEorists who take very good 
care of ihe rest of (heir car ignore the 
cooling system completely -except per- 
haps lor a yearly check ol antifreeze 
protect ion level. This i a unfortunate be- 
cause the radiator and various oilier 
cooling system components will deterio 
rate rapidly il coolant is not renewed a I 
regular intervals Furthermore, il Ihe sys- 
tem is nul flushed periodically, cooling 
capacity will be lost as passages dog 



with contaminants 

Most manufacturers recommend: year- 
ly Inspection and pressure teslmg, ae 
companicd by a hnckflush and refill 
every two years However, for the do-it- 
yourselfer why doesn't have access to 
backflu stung equipment, a yearly drain, 
flush and refill is a good idea. 

Before draining coolant, check the 
condition ol all bells and hoses. Uok lor 
cracking, swelling and oil or grease dam- 
age !u hoses. Pay particular attention lo 
ihe area just behind the damp. Some- 
limes The damp wliE dig its way into the 
hose. Black Hecks in the coolant are an 
indication of internal hose deter Sural ion. 
Tesls indicate that mosl hoses last no 
longer than three or four years, so regular 
replacement is a good idea regardless ul 
ihe Outside appearance. 

The same is (rue ol mosl conventional 
V bells It's dilficull to judge belt condi 
lion on the basis of appearance, (Jf 
course, any belts lhal arc* cracked, glazed 



Shield 



23 Tiff rod should move wro vwhen 
wiggled, but not have extra freepliy. 



24 Some QM Fours Jotai* Thermostat 

under a radiator-cap type housing cover. 



Shock absorbers and 
springs 

Because they can cause a 
vehicle to handle erratically, 
worn springs and shucks 
can be as dangerous as they 
are uncomfortable. 

To check spring condi- 
tion, you have to determine 
if ihe car's body and J 

as high above the r Qi 

front spindles as they're l 
to be. To do this, you must measure tide 
height. Measurcuiciilh arc taken n( each 
end of the car. The exact method varies, 
but usually you have lo measure from a 
spol on the rear axle to a snubber or other 
component on the frame and from a 
point on ihe front spindle to a specific 
location on the frame or uni body. These 
■measurements are compared to manu 



pitman 



ARM 



22 When checking steering 
JoJnii, Idler arm and Pitman am 
should have no play at all. 



or shredded must be replaced, even if 
they are teas Ihan four years old. 

When replacing belts, ifs best to 
tension ihnm using a gauge that is 
designed for this purpose. However, 
a little push with your thumb in ihe 
center of the belt's longest spau is 
heller than rio tension check il nil. If 
you can de Elect the bell more than I 
in. while applying moderate pressure. IFs 
too loose. 

Flushing the system 

Once you've examined all the belts 
and hoses, remove the radiator cap, run 
ihe engine until it's hot, and drain the 
coolant by opening the peleocks in ihe 
radial or and engine block. IE you can’t 
loosen Hie petcoefc valves, drain the 
engine and radiator by removing the 
lower radiator hose. 

You can Flush mnsi of l he dirt from the 
system by alternately filhng it. running 
the engine until The Ihermostai opens, 
and draining it. Continue In ibis manner 
until ihe whaler runs clear Make sure the 
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Brake System Parts 
Carburetors 
Carburetors Kits 
Car Covers 
Coil Springs 




WE HAVE WHAT YOU NEED 
TO RESTORE YOUR CAR 



Kanter Auto Products is the leading full line parts supplier in the specialty car field Since 
1 960 restorers and collectors worldwide have counted on us for quality, value and service. 

We have the parts you need. The parts you word find at the local auto parts store. 

A PARTIAL LIST OT THE PRODUCTS WE OFFER: 



Convertible T ops 
Exhaust Systems 
Fuel Rumps 
Headliners 
Leather 



Motor Mounts 
Packard Parts 
Seat Upholstery Kits 
Shocks 

Spots/Fogs: Driving Lights 



Suspension Parts 
Wide Whitewall Tires 
Transmission Kits 
Water Pumps 



And much, much more send for our new catalog. 




FRONT END 
REBUILDING - 
KITS ‘37-78 M 



I 955-79 Chevrolet I all modfH&h ■ ■ S1 10 

196M2 Corvette $110 

1 964-79 &uk*. PorriroC A IMS* ... S11C 

•iCwwi!. AM- Vr- A- iWHi 

1 95^79 Ponliac Full S*ze * 1 1 & 

1»1'T*6uiciFuHSi7e %m 

1 9^3-79 ows Fun - $125 

1 9G1-7I C3£flll3c . $1*0 

1949^54 Cheuy & 195>62 Carvelie 
Deluxe Kits w *4 inner shafts & king 
pins . ... $240 




Do It Once and Do It 



Right 1 

vjneyFy rtOtih 



Whyiwi don ngta rtwitfttt ipyw^ Save we anc money By rtptoting 
41 qi ytsui ewn compowna wMe ytxj vegts them a&an 

Wrfi KflfilW Al w Products top E^uaUlv FflOfft END REDITU, DING 
KrtB, you tan give your cat that to * cat' 
rtara w Airta Products ts thetirsi aiifjpitef affervip a oanptei&Mtet- 
hoik tots, to odi Ktx& and r&^torgrs E^h kn mdtidon 

rCHjr ball flmhE. Z he rod ends, upper and tpwea -nTOr Mttwf busJiLn^ 
and fUDAlSff Units V strut bgsnmg& ns rMUretf We hque ireHuidua! 
*U5pen5H3n part cnfrponwnl?, «sl springs and limtf and kita ip all 
cant !«?- Tfl P fwi irajiHri lit fur c*r n not liH«S 



Abb Mvd htrrdlkng lb Fipnt Enfl Kit ptft# 



MOPAR 



m CARPET 
$ 112.00 



19S7-7S Ftwfl, Mefnpy. Mustang 

Come!. Fafco^i. Edsel. 
Fair'-aine. Mateor . MgrUega Twwo. 
Mavorck, Pinlo. BoOOrU Mona^h. 

Granada. Elite si 30 

mHO&IMff-TflT-Bird $130 

1 054-56 Pons a, Mercury $Joo 

1 955-57 T&rd *000 



L 



1957-TB-ChiyslSF. Dodge. Plymouth 
Other Mopare ______ 



$135 



* SALE! SALE! SALE! * 



Buy Any Front End Kit Usted 
Here, And Get 4 Shock* for 



Most U.S. Models 41-84 

FRONT and REAR 

We custom make carpets from actual tactory dimen- 
sional patterns for virtually all American and Foreign 
cars 1941-1984. Each carpet is made to your specific 
order from high quality materials throughout, edge 
bound as necessary, underpadded, with heel plate on 
driver's side. 

Available in 45 Luxurious Colors 
IJMUfii in loop or cut pile mf^ ii 



SHOCK ABSORBERS 

Available for most cars 1937-64 

4 for $60.00 



AL$QAVAtiABL€ 

Heavy Dufy Shocks 


4 for $70 


Coil Over Booster Shocks 


S80pi, 


Air Shocks ... 


.... ..... 585 pr. 


Gas-Charwd Shocks 


* for $35 



Add 1 0% passage & hantftng 

Coil Springs and other suspension parts 1937-94, inquire. 
For Info or In N. J. Call 1-291-334-9575 



TO ORDER CALL TOLL FREE 



OUT Nit 



Whan ordering give full car information. State make, year, modal, j 
body style, standard or automatic transmission, bucket or bench 
seats. column, liDorshrfi, or console. State Color, loop.orcutpile. 
CUSTOM MADE ITEMS MOT RETURNABLE. 

Convertible tops available, 19IS-&4 inquire. 




526-1096 



KANTER AUTO PRODUCTS 



For Information Call 201 *334*9575 
Toil Free Order Line 1-800-526-1096 

76 Monroe St., Boonton, NJ Q70Q5 



&and Mb fbe FoNoWirtg lldiftfi: 



Aid |p*4 

*■4 



Hptti 



SflnU mr your cil jir-fl Iw SI (U I 
TOTAL I 

El CNkA Q « 3 Jt Q UtlTIlCK# 

EWf. Ml 



CUf. M*t«. Jip 



Komar Aula Products. 75 Mprmw SL, BmpIwi J4JP7W 
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WH£a 

SFINDLE 




DRAKE 

DRUM 



CASffUATED 

NUT 



24 Wheel bearings should be impeded and repented wh«HEv«r brake* are serviced. The 
cap on the hub oar* be wnw«J with * large pair of adjustable ptters. 



heater is turned on. You can probably do 
a better job if you install a flushing tee in 
your upper heater hose This device is 
available at auto parts stores, and Li 
allows you lo connect a garden hose io 
your cooling system. With the hose con 
nected to Lhe lee, run water through the 
system until it flows dear. 

ff your heater has not been performing 
as well as it should or il your car has been 




21 Check for cocjflng system Jeaki by 
pumping It up with e system pressure tester. 



running hoi, you should check the Condi- 
tion of your thermostat. El as most often 
Found under the housing attached to the 
upper radiator hose. To remove the then 
nnostal, loosen the two bolts on the base 
oE the housing. Some newer models 
locate thermostats in a housing sealed by 
a cover that looks just like a radiator cap 
(Fig. 24) . 

To test the thermostat, hang a ther- 
mometer in a pan of water and place il on 
lhe stove Suspend the thermostat in the 



water. Heal the waler, noting the tem- 
perature at which lhe thermostat begins 
to open. If lhe thermostat does no! open 
al lhe temperature stamped on its body, it 
is defective and must be replaced. 

Pretture testing 

If you have a pressure tester, you 
should check the system for leaks once it 
has been (lushed completely. To do this, 
fill the system with water, make sure the 
heater is turned on. and attach the pres- 






ort* Ml IE I on To Be Sold 



During This Publicity Campaign ... 



Only $2 



With 
This Ad 



On# mill ton femoui Power Driven toll I be fold by ih* New York importing firm 
at the Direct Connection it pert of a nation ■ wide publicity campaign to the 
FFrel ona million person* who wrlta to tha company address below. 

Quality Toot At A Fraction 
Of Tho Price,.. A True Value! 

These ere the eeme famous Power Drivers that hew been nationally 
advert I led on TV and throug h lei ding publication* tat up to 10 lima* 
the price. With the revolutionary Power Driver there 1 a no more pain* 
ful flipping and scratching or twining your wrist olf. Easily Attache* 
to your power drill to effortlessly drive screws 
Into the hardest or woods ... even concrete! Comet 
complete with 4 Interchangeable heeds to fit any me 
■crew. With the easy to uie depth selector, just 
choc is your setting end the screw is released at the 
depth you've selected. Alio works In reverse to 
remove icrewe. Its super fast and incredibly easy, 

Makes s great gift. 

Not Sold In Any Store 

These famous Power Drivers will not be sold by this company 
In any store. To obtain one et this price, you must mall this 
original ad to the company addreaa below. 



Monay-Back 
Qua rant** 

Each Power Driver carries a lull 
moneyhack guarantee 
and will be replaced tree of 
charge il II ever fall ■ to function. 

Sorry Limited Of lor 

There ti ■ limit of 2 Power Drivers 
per address et Ibis price, however 
requests that er* mailed 
early enougr 

May 1 5, 19AS are permitted to order up to 4 

Drivers, To obtain your Power Driver, man this 
original printed sd, log ether with your name 
and address and f? for each Power Driver re 
gussied. Add Just $2 postage and handling no 
matter how many Power Driver* you 
are requesting. 

MAIL TO I INDIRECT CONNECTION” 



Famous POWER DRIVER 

AS SEEN ON TV 



Dapt IB a, 37 W 2Bth At, Maw York, NY 10010 
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The affordable 

dream 

The King of the Road Fiberfab's t952 MG-TD 
Replicar Assembly, a legendary recreation 
is designed to be built by an average person 
with basic mechanical skills using ordinary 
tods. If you're enchanted by the way it 
looks, wait untit you're behind the wheel. 
It's easy, it's fun, and it s challenging. 

Take the challenge. 



Fill out the coupon below and begin the most 
rewarding experience of your life. 

i » 

FlBERFAB INTERNATIONAL INC. I 

aSOO West Highway 7 f 

Minneapolis. .MN 53426 | 

Enclosed is s \ ea. for a full color brochure and Replicar 
Kit Information. ( 

□ Replicar 1952MG-TD □ Replicar 1929 Mercedes Benz • 

OR COMPLETELY FACTORY FINISHED 

□ Replicar 3 929 Mercedes Beni 

Name L- 

Address 





Replicar 
1929 Mercedes Beni 



1903 Fiberf&b International Ire. 

Scone Equipment Is. fiplii^i.t- 



1 City „ State Zip 

Home Phone ( J 

1 Bus~ Phone ( ) 

Please charge on my: □MasterCard GVisa C Am. Exp. 

j Acct Na _ Date 

Signature 

Call Toll-Free 1-800-328-5671 

For Exciting New Business Opportunity 
i . L-iU 
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sure tester to the tiller neck of the radiator 
(Fig. 2ft). Pump up the system to the 
pressure specified in your service man- 
ual. If the system won't hold pressure, 
there is a leak. Carefully check ail con- 
nections, the radiator, heater control 
valve and Ibermostat housing. 

If you can 1 ! readily find the source of a 
pressure leak, use a flashlight and mirror 
to check the water pump> venl hole and 
seal. To check engine block core plugs 
for leakage, support the car on jack- 
stands and take a look at the various 
plugs in the side of the block. 

If your pressure test shows that I here 
are no leaks, refill the system with 
enough antifreeze to provide at least a 50 
percent antifreezeAvater solution. Do not 
allow the concentration of antifreeze to 
exceed 70 percent, as freeze protection 
deteriorates above this level. Make sure 
you fill the recovery tank, if your car is so 
equipped, to the cold full level. 

IE your car Eias an aluminum radiator or 
aluminum engine parts, you must use an 
antifreeze that's formulated for use in 
engines with aluminum components. 

Before reinstalling ihe radiator cap, 
check it with your pressure tester to make 
sure it will maintain pressure at the 
specified level. If you don't have a pres- 




sure tester, examine the cap seals for any 
signs of damage or excessive wear. Re- 
place the cap if the seals don’t look good. 



Wheel bearings and tires 

The front wheel bearings of rear-drive 
cars and the near wheel bearings of front- 
drive cars should be checked whenever 
brake drums or brake rotors are removed 
lor brake inspection (Fig. 26). Brakes 
should be inspected every 15,000 miles 



or whenever trouble is suspected 

Clean the bearings in kerosene or 
solvent, and examine them and the bear 
irtg rages, which can be found within the 
hub, for signs of pitting or other surface 
damage. Some minor discoloration is 
normal. If the bearings are okay, repack 
them with a high temperature multi pur 
pose EP grease. 

To repack, place a substantia! amount 
of grease in the palm of one hand, cup 
your hand and push the side of the 
bearing cage into your palm with your 
other hand (Fig. 27). Make sure you force 
the grease past the rollers. Conlinue until 
it begins to ooze out of the top of the 
cage. Rotate the cage, pushing each 
uncoated area into the grease. Make sure 
ail rollers are covered completely. 

Reinstall the bearings along with a new 
grease seal. Tighten the hub nul to about 
20 ft, -lb. while rotating ihe wheel, Back 
the nul olf to release the load on the 
bearing and then bring it back up to 
finger tight. Position the hub nut lock or 
the castle nut slot so that it aligns w i th the 
hole in the spindle and install the cotter 
pin When you're finished, there should 
be less than a noticeable amount of end 
play (about 0.001 to 0,003 in.), and the 
wheel should spin freely, 




rT'LL INFLATE AND ROTATE 



Open it up and this little portable air compressor'll do just about anything one ol 
those tank mounted monsters’ll do. 



SUPER PAl™THE TANKLESS AIR COMPRESSOR THAT WORKS LIKE A TANK 

l hp/b Odrn/ 11$ volts/u L Listed /includes x “ diameter 2$' air hose. 
1 0 - 1 00 pSi r eg ulator, arid fire chuck 
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RAPID WEAR 
AT SHOULDERS 



RAPID WEAR 
AT CENTER 



WEAR ON 
ONE SOI 



FEATHERED EDGE 



BALD SPOTS 



21 Tire wear pattern? art an excellent Indicator or how weN 
from end alignment and wheel balance have been maintained, 



Radial tlw, hwevcr do not show the traditional pattern? due to 
under- or over Inflation. 



Tire check 



Check lire pressures every time you 
check oil, which means al every' of her 
gas fillup. It s a good idea to keep your 
own lire pressure gauge in ihe glove box, 
as you may find a wide discrepancy from 
one service station gauge to the next. 

Keep an eye on ydur tires (or excessive 
tread wear or unusual wear patterns (Fig. 
28 )- Excessive tread wear has ore u red 
when less than 1/16 in. ol tread-groove 
depth remains. 

Must I ires have tread Wear indicators 
thal become visible when tread wear 
exceeds normal limits. Molded into the 
bottom of the head grooves r these indica 
(ors appear as '/y-in.-wide bands across 
the lire tread. 

Unusual wear indicates incorrect ini la- 
lion or wheel alignment problems. On 
bias-ply tires, wear that occurs on hr on 
both outer edges of ihe tread is a sign of 
underi relation. Wear that occurs only in 
the center of the iread is a sign of 
overinflation. 

This doesn't apply to radials though, 
since their stiff tread construction lends 
So retain Sts shape over a wide range of 
inflation pressures. Excessive camber, a 
wheel alignment adjustment causes one 
side of ihe tread to wear more than the 
other side. Incorrect wheel toe-in or toe 
out causes ihe edges of the tread lo 
feather. Cupping, scalloping or bald 
spots are generally due lo unbalanced 
lire and wheel assemblies and/or failure 
lo rotate tires. 

Rotating tires 

Tires should be rotated every 10,000 
miles, following a conventional cross 
rotation plan (Fig, 29). When a spare is 
included in ihe relation, the Jell from 
goes in the trunk, the spare goes on the 
right rear The right rear goes lo ihe right 
front, ihe righi from goes to the left rear, 
and ihe lefl rear goes to the lell front. 

When reinstalling wheels, tighten the 
lug nuts with a torque wrench as i 3 lustrat- 
ed here (Fig. 30). You 1 ]! find a spec for 
wheel lorque in your service manual. 



Torque each one to half of the recom- 
mended figure ihe first lime around , ihen 
bring each lo full torque. If you cant find 
a spec in your service manual H torque Va- 
in. wheel Lug nuts lo 85 fl, 3b., lorque Vi* 
in. lug nuts to 70 fl.-lb. 

Brake system inspection 

Check your brakes at fnlervals of ap- 
proximately 15,000 miles, unless prior 
experience indicates that less frequent 



front OF CAR 




29 Tlrt rotation every 10,000 miles *rtir 
prevent abnormal tire wear patterns. 




10 For correct seating. Install and torque 
wheel nuts In the order mown above. 



inspection will suffice. Begin by looking 
fur hydraulic fluid leaks al the master 
cylinder, calipers, wheel cylinders and at 
every junction or valve in I tie hydraulic 
system. If you find hydraulic system prob 
terns, you may want lo seek professional 
help. At the very least, you should be 
equipped with a complete service man- 
ual and any required toots before at 
templing lo rebuild or replace calipers, 
wheel cylinders or a master cylinder, [n 
(act, because l he safe operation of a car s 
brakes depends on ihe hydraulic system, 
even advanced do-ilyour sellers often 
leave hydraulic component rebuilding to 
professional mechanics. 

El Ihe hydraulic astern checks out 
okay, inspect disc brake pads and drum 
brake shoes lo make sure lhal the lining 
has nol worn to the point where replace- 
ment is necessary. 

If you k now for sure that your disc pad s 
are of ihe bonded ^pe, ralher than of the 
riveted type:, you might be able lo inspect 
the lining thickness through an inspec- 
tion hole provided for this purpose in Ihe 
lop of many calipers (Fig. 31). II Ihe pads 
are bonded, Ihe Ihinnest section of Ihe 
friction material should be at least as 
thick as the pad backing plate. 

If you don ! know whether the pads are 
bonded or riveted, you'll have lo remove 
the caliper to check pad thickness. In 
most cases, the jab is not very difficult 
Exceplions would include some rear 
wheel disc brakes lhal incorporate park 
irtg brake mechanisms. 

Once the caliper has been lifted olf the 
rotor, check the friction material. Ef tfs of 
a nonmeialtic type, Ihe pads musl have 
more than ‘/u. in. of material above the 
rivels (Fig. 32). Scmimeiallic friction ma 
terial should be at least '/?□ in above the 
revels. 

While youYe at il. check the rotors Eor 
excessive discoloration or any heat 
cracking. If the rotors are damaged, 
they'll have lo be machined or replaced 
and the pads will have to be replaced. If 
everything Looks okay and there's plenty 
ol friction material on the pads, you can 
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11 When bonded -type brake pads are used, check wear by comparing ihkkneu of rinlng 
to that of backing plate by looking through the tamper Inspection hole. 




12 Riveted brake pads mum be replaced 
When lining wears to Vw In. above rivets. 



iio ahead and bolt it all back together. 

Drum brake inspections 

To check the linings of drum brake 
vehicles, the drums must be removed. In 
most cases, ihe shoes will have to be 
retracted before the drums will come off. 
To retract the shoes on most vehicles 
with seif-ad jusling brakes, locale the ad- 
justing slots, which are ell her in the 
backing plate (most likely) or in the 
drum. The slots should be filled with 
rubber insert plugs. On cars with slots in 
the backing plate, reach into the slot with 
a very small screwdriver and lift die self- 
adjusting Sever sway from Ihe star wheel. 
Insert a brake adjusting tool in the slot 
alongside the screwdriver. Engage the 
brake adjusting tool in the star wheel and 
Lorn il to back off the adjustment Often, 
you'll have to move the brake -too! handle 
upward !o retract the shoes. 

If the slots are in the drums, use a hook 
lo hold the adjusting lever away from the 
star wheel for most applications. Insert 
(he brake tool next lo ihe hook to turn the 
star wheel. 

Once the shoes have been retracted, 
cover your mouth and nose with a broth- 



er mask like ihose sold in automotive 
pain! stores, and remove the drum. In 
spect the friction material and drums for 
visible damage. If the drums are scored, 
they 1 ! I have lo be remachined. If they are 
beat cracked or discolored, they'll have 
to be replaced. 

Check the lining For excessive wear. 
Bonded linings should be replaced when 
they have l ht in. or less of friction materi- 
al. Replace riveted linings when they 
wear to within 7 k in. ot the rivets. 

Keep it shiny 

The best thing you can do to protect 
the painted exterior of your car is to wash 
it on a regular basis. This will remove the 
industrial pollutants, bird droppings and 
other substances that can eal their way 
through the paint. 

The besl choice for washing a car is 
one of the carwash .soaps .sold in auto 
parts stores. In respect So other soap 
products, there is widespread disagree- 
ment on what's okay and whal's nol. II 
you cant see your way to spending a little 
extra tor carwash soap, use a mild solu- 
tion of any other commercial detergent. 

Don'l wash your car in full sunlight. 
You could end up spotting it permanent 
ly. Have the garden hose standing by, 
ready to rinse ofF. Begin by washing the 
roof, using a sponge or soft cloth, and 
work your way down the car so thal dirt 
from one area won t be rinsed onto parts 
already washed. 

After a thorough rinsing, dry the car 
with a chamois. Soak the chamois in 
water and wring it out before using it. 
Continue wringing out the chamois as it 
becomes saturated. 

Once you’ve finished washing, check 
the painted surface for bug or tar spots. 
Solvents to remove these substances are 
available through auto parts stores. 



If the surface appears lightly scratched 
or spotted after washing and a solvent 
treatment, you should polish it with a light 
polishing compound belore waxing. If it is 
ortremely oxidized or faded, machine 
compounding may be necessary. Apply 
fine polishing compound to small ar 
cas using a damp doth or rubbing pad. 
Rub only uni i I the scratches or blemish 
es disappear. If you overdo it or rub 
extensively on an edge, you'll end up 
with a bare spot. 

Final wax and polish 

When it comes to application of a Final 
wax and polish, you have a number ol 
options. The newest polymers, offered in 
both basic configuration and rather ex- 
pensive kit form, provide the longest 
lasting protection. However, many detail - 
ers contend that polymers can’t produce 
the lustrous sheen a conventional wax 
and silicone product can. In general the 
more wax a product contains, the 
brighter the shine. A high concentration 
of silicone, on the other hand, offers 
longer lasting protection. 

Most products lhai offer a combination 
Of wax and silicone also contain some 
abrasive for the removal ot very minor 
scratches or slains. Sometimes these are 
offered in two-component systems, one 
being a cleaner, the other a wax. Some of 
Ihe one-component polishes dn no! con- 
tain abrasives. 

When applying a wax, work only in the 
shade or on a cloudy day. Apply the 
product to one small area a! a lime. Most 
wax manufacturers recommend working 
in areas of about 2 sq. Ft. al a time. When 
yOuVe finished waxing, wash the car with 
lukewarm water and □ soft rag to remove 
polish residue. Polish caught in crevices 
can attract moisture, which leads to mst 
ing. 

Use wheel polish to clean and shine 
custom steel or aluminum wheels. A 
vinyl dressing will clean and protect 
plastic exterior and interior parts 

Carpel Cleaning 

To clean interior carpeting, vacuum 
the interior thoroughly, then scrub with 
carpel shampoo. You can use the same 
shampoo that you use in the house or 
purchase carpet shampoo through an 
auto parts store. The handiest lype tor 
use in cars comes In a brush-applicator 
bottle. Instructions usually tell you to 
apply the shampoo, scrub until foam 
disappears, allow to dry and then vacu- 
um up the residue. The final vacuuming 
is an important step. If you don't do ft, the 
dirty residue will be left at (he bottom of 
the carpet piles. Vacuuming on a regular 
basis will help keep the carpets dean 
between shampoo treatments. M 
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HEAVY DUTY LOG SPLITTER SALE! 
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Thermoplastic Pump 
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New Tools Let You Do 
Bodywork Like A Pro 

Now you con eliminate rust and pull out dents the same way a body shop does it 

BY BOB FREUDENBERGER AND THOMAS HEYD 



P olyester fillers and Fiberglass, are a 
boon tq the person whm wants to fix 
rbat rusl hole or dent in his car, but 
we all know that professional bodymen 
use metal to patch metal, A MIG welder is 
the professional lool, but Ihey cost ai least 
SI ,000. Gas welding or brazing is Lricky,. 
and equipment is bulky and expensive. 

The $32.95 Kel Are spot welding gun, 
used with any are welder that can be 
turned down to 50 amps, does basically 
the same job as megabuck body shop 
lacking equipment. It's sold by ihe 
Eastwood Co,. Box 296, Malvern, Pa-, 
19355- We tried il on various types of 
patches, and found lhat it works well once 
you get ihe hang of it by practicing on 
some scraps. Even if you bum through ihe 
metal, which we did frequently, the welds 
hold and the holes are easy to fill (you 
have to finish off any welded repair with 
plastic. anyway). 

Qxe the joint seams are ground clean 
and the patch is damped tightly in place, 
the procedure is simple: Lower your face 
shield, pull back the unit's trigger to retract 
the electrode, press the head pongs 
against She patch, release the trigger to 
allow the rod to contact the metal For two 
or three seconds, then slowly put) the 
trigger to form an arc. 

After another few seconds, break the arc 
by drawing the electrode all the way back. 
The tighter the join!, She less api you'll be 
to bum through . 

One of the welders we used was a neat 
little unit from ihe same source that cost 
$3 69, including Ihe spot gun, arc welding 
attachments, carbon arc brazing torch, 
face shield, rod assortment and instruc- 
tions, Jt puts out a steady 50 amps and has 
a ] 00 percent duty cycle, which means lhat 
it can work nonstop without overheating or 
blowing Fuses. 

To see if we could eliminate the burn- 
through situation tsy using Less power, we 
also tried a Sears Model 113 201556 welder 
that's adjustable through ^ range of 20 to 
70 amps. This machine, even wilh its 20 
percent duty cycle, is a bargain at S99 P buE 
we liked Ihe 50-amp setting best anyway. 

Other helpful bodywork products from 
Eastwood include a panel flanger (529,95); 
a shrinking hammer thal pulls stretched 



A good body if*op will tut away rusted area 
and weld In a new paner, Now you on do 
Ore same lob with these mail-order took 
Spot welding gun ftopH used wfth a low- 
powered 1 3 O- volt arc welder, leti you tack- 
weld replacement panels in place. Nlbbler 
(left | makes neat easily-controlled cuts In a 



r Lifted area without distorting the meter. 
Use the panel flanger — -locking pliers with 
special Jaws- — [center! to crimp the edge or 
your cut so the patch win tie nosh with the 
surrounding bodywork. Spring-loaded pan- 
el holderr | right] clamp pieces together 
leaving both handi free. 
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Great New Radio Shack Autosound 
Our Top-of-the-Line tor 1985. 



High- Power Digital Synthesized AM/FM Stereo Cassette 
With Auto-Reverse, Dolby *B, Computer Memory Tuning 



With fifteen watts per charnel you get the 
deep bass and wide dynamic range that's 
missing in low-power autosound. But there's 
more you'll like about our new in-dash 
Realistic' 12-1909, Digital synthesized 
circuitry eliminates station drift and tuning 
errors, A computer memory lets you preset 
six AM and six FM stations for instant recall 
with soft-touch buttons. There's manual and 
auto-scan tuning, And finding stations is 
easy because their frequencies appear on 
an LED digital display that's also a quartz 
clock. For outstanding cassette sound 
we’ve included Dolby B noise reduction to 
silence hiss on Dolbyized* tapes and a 
metal-chrome/standard tape pushbutton. 



Auto-reverse plays the other side of your 
tapes automatically. Other features are sep- 
arate bass and treble, automatic key-off 
tape release, and a switched power lead for 
adding an accessory like an electric an- 
tenna. Popular "DIN” 
size fits most cars. We 
include a Ford/G Mi- 
sty te mounting gasket, 
trim plate, nosepiece, 
hardware and speaker 
cable. All for as low as 
$26 a month with 
Radio Shack/CitiLine 
Credit, Come in today 
and get the best. 





249 “ 



Radio /hack 

A DIVISION OF TANDY CORPORATION 



I Send for 
FREE 
184- Page 
| Catalog 

L 



Mail coupon to: Ffcadfo Shack. Dept. S3- A- 551. 
500 One Tandy Center, Fort Worth, TX 76102 

Name 

Address ___ 

City fiiai* Zip | 



"TM Dolby LabflfatoriM Licensing Dorp &2G iw- * 6“ tMn ltt) x ISO mm) For 12 vDC. nto ground only Pnce applies if parties twg Radio Shack slores and dealers 
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POWER 



For Your Pickup! 

With New Econo - Power 
Ma x f mum Velocity Cams! 

Now you can give your pick-up or 4 x 4 
neck-snapping torque. crtgp throttle re- 
sponse and loads of pullin' power with a 
new Crane Econopower Maximum Veloc- 
ily hydraulic camshaft. 

The Secret is in our new Maximum Ve- 
locity cam lobe design. Maximum Velocity 
cams use the latest in computer cam tech- 
nology, like that used in our racing cams, 
bul designed instead for low-end torque, 
mid-range power and the ab$olule relia- 
bility you need with any pick-up or 4 x 4 
For everyday back-and-forth driving or 
weekend off-road use and trailer towing, 
a Crane Maximum Velocity cam actually 
"wakes up" the power and torque in your 
engine! 

Getter yet. this added power can also 
make your engine more fuel efficient, 
especially When you add properly matched 
bolt-on aftermarket accessories. And you 
can install your new cam right at home, 
using basic hand tools and our step-by- 
slep ‘Installing A Cam" manual (S3 .00 
postpaid). 

For mu d-si ingin . rirtge-hoppin’. trailer- 
pullin’ torque and horsepower the answer 
is a Crane Ecgnopoww Maximum Velocity 
cam II makes on and off-road driving 
tun againl 

ALWAYS INSTALL NEW CRANE LIFTERS ON 
YOUR N£W CAM FOR EXTRA PER FOR M ANC E 




AH Crane products are available by di reel ftiftal Prices 
vary according Id apphCalion. Stffid S3 00 1&r cat^lt>g 
and Resale price list 

Nr:-! Ikkj^i e<* solo Of uSO In O.mrnmia on pollulion 
cantatad mo tor vcnitiea 




AMERICA 5 NO. 1 POWER SOURCE! 

P O Box 1 60 * Hallandale, FI 33009 



305 457 8688 

I3& 



Steel together ($39.95); a sandblast gun 
that actually works from a budget <A sand 
(it’s $35.95, but youll need a l-hp air 
compressor]' a panel-holding system 
(S32.95) lhal includes both side and blind 
springloaded holders to keep panels in 
place while you weld; and 0xy-So3ve fc a 
rust dissolver that leaves a zinc phosphate 
coaling thai retards further comosion, but 
won’) hamper welding or painting f$8.95 
for 16 Dunces). 

Pulling dents 

The traditional tods used lo puli dents 
flush with ihe surrounding bodywork— 
slide hammers or sheet meial screws and 
Vise Grips — often leave the sheet metal 
stretched, distorted or brittle. That's why 
many body shops today use pul] rods, 

Pu 1 1 rods are arva i lable from professional 
auto parts stores that specialize in body- 






A typical sef of pull rods consists of a 
straightedge and four puli rods f shown f, 
two pick polls and a %4-in drill bh. 





Drill holts % H apart Irt she deepest part of 



the dent. Insert two or more rods Into the 
center of the dent and pull gently. 




Die a hammer with a taped face to tap Ihe 
surface near a crease whl te pulling at a right 
angle to the bodywork. Don't pry. 



work supplies. Atypical set consists erf four 
pull rods (you can use two in each hand), 
two pick pulls, a %|-m. drill bit and a 
straightedge. Pick pulls have a fine point 
(hat is used to separate panels thai have 
been jammed together. Pull rods have a 
specially shaped tip thai distributes pres- 
sure over a wide area, plus a bent shank 
that acts as a shock absorber. 

Begin by cleaning the surface svith wax 
remover. Place a Sight at an angle to the 
surface so you can easily see low spots. 
Drill holes % in. apart through the deepest 




Urtwn the dent is removed, use a soldering 
gun to fill the hotel. Solder win srkk onty to 
met*f inside the holm. 




Property done, wider will Row around the 
tip of the gun and form a glob on both sides 
of the hole, Sand and repaint. 

part of the dent. If ihe ridge of the dent is 
sharp, drill holes here, too; these holes 
help the metal bend without distortion. 

Insert rods into the deepest section of 
the dent and gently pull il up, using your 
straightedge to make sure you don’t pull 
loo much and transform a dent into a 
bump, Always pull at a right angle lo the 
panel: don’t pry. Work slowly from the 
deepest part of ihe damage lo the 
shallowest. Go back repeatedly until the 
panel is smooth. 

When the deni is eliminated, brush 
liquid flux over the holes. Insert a sharp- 
lipped soldering gun (tip 22-212) into each 
hole and apply acid-core solder to the Up. 
After a second or so. slowly withdraw the 
Up, while still applying solder Done slowly 
enough, solder will fill Ihe hole, leaving art 
anchoring glob inside and out. 

When all holes are filled. File the surface 
smooth. Fill any remaining low spots, 
clean, prime and painl, IN 
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THESE MONEY-SAVMG COUPONS FROM FRAM 
AND AUTOUTE COULD TAKE YOU TO HAWAR. 









We re giving away 5 vacations for 
two in beautiful Hawaii, or in historic 
London. (Airfares, hotels and meals 
included.) We're also giving away 50 GE 
VCRs. And 2,000 sets of Autolite Heavy Duty 
jumper cables Plus these money-saving 

coupons on the top 
quality Pram filters and 
Autolite spark plugs you need 
really good tune up. To enter, write in 
your name and address, take them to 
our dealer and save money. (No 
purchase necessary.) It could save 
you from trouble down the road. 



SAVE EXTRA ON THE AIR 
FILTER THAT GIVES YOU 
EXTRA LIFE. 



AUTOLITE’S GOT COPPER IN 
IT. AMD YOU GET EXTRA 
SAVINGS ON IT. 



SAVE ON THE OIL FILTER 
THAT COULD SAVE YOUR ENGINE- 



Automotive 
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Store coupon expires June 30. 1985 

SAVE $1.00 

on any a, 6, or 6-pack of 
Autolite Spark Plugs. 
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lech School Car Repair 

Don't have time to do it yourself? 

A vocational school can fix your car. It's slow but cheap . 

BY CLARENCE C. TRUESDELL 



W W Then my beloved 1976 Plymouth 
1/1/ Ouster got hit for the third time, ] 

w v had lo stall thinking about a 
new car. Aller all, the car now had over 
1 90,000 miles on it and Ihe front end, rear 
end and left side were banged in. My 
reliable slant Six had given me no cause 
to look at new cars, so I had been out ol 
the market since 1 976, when I bought my 
Duster brand new for {4,000. 

Sticker shock does not begin lo de- 
scribe what I felt when I started looking at 
new cars. The stickers looked like real 
estate prices to me, and the banker never 
cracked a smile when he said car loans 
weighed in around 16 percent. 

Estimates on the bodywork and paint 
for my Duster came in around $2,800, 
with one at 13,400, Klnatly, I woke up lo 
the fact that some new cars might not be 
as trouble-free and reliable as my Duster 
had been. All I really needed was a face- 
lift for my old Plymouth. 

1 work in a small school on Cape Cod 
in Massachusetts and each year some of 
our students go on lo the Cape Cod 
Regional Technical High School. One 
day, a student asked me about the shop 
programs a! Tech. He specifically wanted 
lo know about the auto body course. Thai 
did stl A big bulb lit up in the back of my 
skull and I promised the boy that 1 would 
personalty go over to Tech that very 

isa 



afternoon and check out the auto body 
program. My eagerness surprised the kid. 

The teachers al Tech were greal K and 
so were the students. Much to my delight, 
instead of calling my Duster a rolling 
[unkyard, the body shop teacher just 
walked slowly around my car, all (he 
while rubbing his chin thoughtfully. After 
a long pause he said: 'There's a lot of 
good education in lhal old car." 

The good news was lhal they would 
charge only for materials. No charge for 
labor 1 That meant a paint job for about 



S3 60, with bodywork almosl free. 

Unfortunately, iherc were a lot of cars 
scheduled ahead of mine, so Ll would be 
a good Ihree months before they could lit 
me in. Because education, not car repair, 
is their main purpose, my car might be in 
she shop for two lo three months. Renting 
a car for that long would wipe out most of 
my savings. This dilemma was solved 
when ihe parents of one of our students 
drove up in the most beautiful 75 Gold 
Duster V8 1 have ever seen, ft was all 
there: wheel covers, white walls, lizard 



Tech schoqri instiucldf Kurt C*rlwn ihgwi nil Student! | left 1 now to prepare Ihe author’! Uf 
Ibr Its first paint job. Student Richard GarbJtc diligently remove? trim adhesive. 
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think what it can do down here. 




Why is synthetic otl used in ■ 

:■> ; i.' - :*| i> . r «. 

extreme temperatures better B B^B^ | wr^r 
lhan any other otf on earth, or ‘ 
anywhere else ^ 

Syntheiic oil is also used in ' •' ^ , : 

race cars because it reduces * ^ 

friction and increases horse- * 

power, and in jet lighters be- 
cause rt hotps prevent carbon 
deposits from forming on vital engine parts, even at 
extremely high temperatures Mobil i lubricates bet- 
ter and protects engines against friction and wear bet 



| | ter than any conventional oil 

I fu-Or '"'o nes eva w 

I run smoother and Iasi longer 
1 Not eve n prennu m co riven - 

■■ tionai oil can do what ^ 
Mobil 1 can do — protect 
m~~ 3 your engine way u p to^Bfcfc 
1 ■ 500"' above or wav h jjjjj] 

down to 35° below. -J 
So change to Mobil i 1 
today There's I fl 
no better engine protection under the sun. B 
Mobil II Synthetic Oil. There's ^■■1^ 
no better engine protection under the sun. 
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Over 13 million people got caught last year 
—and paid the price. 



Over 43 million transmissions tailed last year.' 

Nine out of ten tenures were caused by overheating 

•tod these people Known about transmission oil coo- ng 
protection the-/ wouid have saved 5500 to it 200 on 
repairs 

Today's downsized cars run hotter due to emission £r- 
controls. smaller engines and higher RPMs. 

Hear proteems develop when you Carry j 

extra passengers extra baggage . 
drive in stop-arid .go traffic drive on 
ice cr snow drive in hot temperatures 
climb sleep grades end do towing A small in- 
vestment now m o Hayden Trans-Coder corn, ex- 
tend the life of your car Remember, each 20 F 
crop in Tempera tuts doubles oil ana equipment life, 

Quick do-it-yourself installation, if you con charge the 
Oil in your car, you can make this installation using sim- 
ple hand tools and Hayden's patented Quix-Mounr 
and Quick -Connect systems 



Hayden Electra-Swirl Fan offer. Now. you can purchase a 
Hayden Electra-Swirl Fan direct from Hayden for 25% Off 
the regular list price When you buy any Hoyden Trans- 
Coofer January 1 through December 31, 1985 See de- 
tails on box or ask your automotive counterperson 

Don't become a statistic. See your local 

auto parts store, automotive chain store. 
>» fiV dealer, mechanic or installer today 

and ask for Hayden oil cooing protection 
^ 'J The car's life you save may be your awn 

Hoyden TransrCooler. If you hove money 
^7 to bum , , . you don't need one. 

Write today fa a free product brochure 



1 Pomona Road. PC Sox *48 Corena. CA Si r. 6-0648 
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top and not a serious scratch on it. They 
wanted to sell it because they had just 
taken delivery of a new Chevy It didn't 
take Jong for us to settle on the book 
price of $800. I now owned two Du triers. 

Thanks to conscientious teachers, the 
students at Tech did a beautiful job on 
my original maroon Duster, and then they 
painted my Gold Duster as well. For 
some reason, the idea of a guy owning 
two Dusters brought out the best in them. 
Now bolh cars look great. 



At one point my maroon Duster was 




Budding body man takes a torch to a Camara 
with professoral clan at Ci*pe CoC T«h. 



freshly painted and Ioukco good to me. 
but the teacher wouidrs'l tel me take it out 
oflhe shop. Fte insisted that his se intents 
sand it all down and paint it again, due to 
some insignificant defects, ft took anoth- 
er week or so, but their job is education, 
not production. You have to accept thal- 

[ now have two beautiful Dusters. Total 
cost for the work on birth cars came to 
about S7W0. which included a new grille 
and some other body parts that were 
needed- It also included all of the body- 
work on both cars, and a new pa ml job 
each. The work is first rate. In fact, [ 
recently turned down an offer of $2.3013 
for my Gold Duster! 

As long as I have two cars and live near 
a tech school, I see no reason to carry 
expensive comprehensive insurance, if 
one ear gets hanged up, HI lake it to Ihe 
sdiool and leave il as Long as necessary. 
My Insurance savings make il possible to 
drive two Dusters about as cheaply as 
one, and il's a lent more fun, The link' Vfi 
realty moves the Cold Duster, so I save il 
for Sunday driving. Il wilt blow the doors 
off ad kinds of fancy turbo stuff, and it's a 
real power trip after commuting behind a 
sluttish Six all week. 

You might live near a tech school that 
has a first-rale auto body shop. Cheek 
into il. Ils a bit like I rusting your head to a 
barber college, but unlike a haircut, a 
beginners paint job can always be re- 
done until it's perfect W 





Save Timet Save Money! Mill Supply 
Sells Over TG0Q Different Top Quality 

STEEL 

REPLACEMENT 

PANELS 

To Repair Rue I or Collision Damage 
on Many American Cars, Pick-up 
Trucks and Vans and Mo si imports 



MILL U S. Gar,, amm 

Truck and Van Catalog *■ 
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P*P Jlf: Twts DoUf V J X: * Ulft m ^I'UCM H X 

Ckkj U.S Mosi 

SwS CNC* P O'tfrtf rnm i IVH+.E. !ttf aeHty V.^A o- 
Uaatef-caKi seated &S. QHCERS OSL y 

Free Information 
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Dept. PM-505 

Mill Supply 

3241 auftoriof Awam * Ci*v*t»rHt, Oh 4*iu 
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Increase Tire Shop Safely and 
We Will Give You This Solid 
Bronze Buckle. 

Bi^vv 1 1 U : . k vvt K.“?l ■ ■ TV. ■=-= T vn !ll V ] C , .'in 

kjM dangerous 

Mol or Wheel Rim Salely T kit 
'•i3S material and mstruotion^ to hnlp 
you TCriph ante whnd-um servicing 
and help ^void nesdlnsf? accjitent 1 *. 
Send tor kit Pnst the safety 

-I h- 1 ri ■>’ i. il Pr^-enT the \" ^ | r .n^ n In vOur 

service people. Return validation car 
r< lioate And wr j, 'l send you ;\ Mfdiv 
Wheal Think Saleiy belt buckle 

Write: Dept. 91411 r 
Motor Wheel Corp 
Lansinq, Wit 48909 ^,v 
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FREE 

RV SERVICES 
DIRECTORY 
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NEW PRODUCTS 

That Lend Classlo Any Car 





POft- f 5 rustproofing coarl ng can be painted 
directly over rust Unlike ordinary paints, 
TOfMS Is strengthened by moisture, and 
forms a finish which Is much harder and 
more flexible than paint to better protect 
metal frpm scratches and Stone chips, PQR- 
15 costs *21 .95 a quart and Is available from 
Stan Coleman iftc, 320 South Morris- 
town. W J. 07960, 




The Kangaroo one-piece polypropylene me- 
chanics creeper will support 450 pounds 
and has two pockets for pits and tools. The 
creeper hw no screws and comes with 360” 
swivel steel or molded casters and built-in 
headrest. The undercarriage and Wheel 
sockets are reinforced. The Kangaroo 
Creeper. It $16 from KoNer-Graft 14« South 
Highway 141. Fenton. Mo. 63036. 



Clank Mm Goodyear offers tires for classic and high-performance cars popular from 
I93S to the mid 70s. The tires, made with up-to-date materials, come In T3 sizes ranging 
from 6.00-1 6 diamond tread to the fat PotygFas models. These tires currently are the models 
most sought after by old car hobbyists, and will be marketed by Kvhey Tire, Box 564. 
Camdenlon, Mg. 65020. 




Cheap Iniuriiin 

Stop worrying about someone prying the 
new stereo out of your dashboard. The 
Decoy Is a molded plastic Insert whkh cov- 
ers the diat-caisette door or me stereo and 
looks tike the most basic AM car radio. Only 
*2.49 from Kustom K regions. 19316 londe- 
Flus, AJorthHdge. Calif. 9t324. 




Wood Mfttsory Jclt* 

Dress up the Interior of your Pontiac Firebird 
or GM i-tnxk with attractive wood panel- 
ing for dash,, glow box and console. The 
Imported and finished woods are moisture 
resistant and carry a 12- month, 12,000-mJ ie 
guarantee. Each kit comes complete with 
simple installation Instructions and aii 
mounting hardware. The kits sen for 52 75 to 
S425, and are made by care & Concepts, 
12500 East Grand River Av*,. Brighton. 
Mich. 4S1 16. You cancan 1*80O-227-7016fbr 
the nearest retail outlet. 




Auxiliary haatcr 

Superheater will make any van r truck or RV 
loasty warm with Its 20,0OC B.T.U. output 
and versatile overhead, side or underseat 
mounting. You install the unit in about 2D 
minutes. Superheater costs SI 29.95 and is 
from Concepts Marketing, 1077 Empire 
8lVd., Rochester. W.Y. T46&9. 
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Picks up where the 
others leave off. 



Shop-Vac. 

We can digest nails, 
glass and wood chips. 

Then wash it down 
with a couple of gallons 
of water. 



It's no I a particularly nutritious diet, 
hut it's a typical menu for Shop -Vac 
Because we're gluttons lor punishment. 
These powerful industrial strength 
wet/dry vacuum cleaners thrive on wet 
basements, workshop sawdust, dirty car 
interiors and garage messes. 

And remember, though other 
vacuums may look like Shop Vac, Irhe 
Similarity ends there. We're the anginat 
wel/tiry. so if it doesn't say Shop -Vac"— 
keep shopping. 

Starting under $50 at hardware, 
discount and- home center stores 
everywhere. 



Super rtwiw 

TrukMate cross bed pickup truck utlJity stor- 
age boxes offer 9'W cubic feet of weather- 
protected storage space. The blowmoldetJ 
polyethelene boxes have the Impact 
strength of ? -gauge steel nod are resistant 
to chemical fuels, lubricants and salt spray. 
They're temperature-engineered to perform 
weu in warm and cold climates and can 
never rust, dent or chip, The boxes come 
with removable sNdJng tool tray- security 
locking systems and safe-seal lids. low- 
proflle styling allows for unrestricted driver 
Visibility. The storage boxes cost 51 39.93 
and are available from Delta foe, 
Krueger Dr,. Jonesboro, Ark, 7Z4G1. 



Barit support 

Backsaver II lumbar and kidney support 
cushion provides support with an Inflatable 
Inner bladder and foam pads. A hand pump 
Inflates the cushion to the desired flrmness. 
Backsaver Jl colts 539-95 and Is avaffabl le 
from Foremost Designs, 522 Broadway, Lo- 
rain, Ohio 44052. 



iuspeni tan hits 

KonPs ffallysport Suspension Kits help 0 * 5 - 
tom-tune your car's ride and handling. 
Available as components or as a package, 
the kits Include regular or gas shocks, special 
roil springs and antisway ban. Prices range 
from 5750 to 51,100 from Koni America, Box 
40, Culpeper, Va. 22701, 



Oath «v«f 

An alternative to patching or replacing 
cracked or split dashes is to re- cover the 
entire dash, The insta Dash provides a pre- 
cise fit on a wide variety of domestic and 1 
foreign models, it sens for SJ?,50 to n 12 
from Irma Dash, 1539 Linda Way. Sparks, 
Wev. 0943 1 . 
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Fowtr tc«t tytltm 

Delcos pOwc f scat system for vans and RV5 
adds six-way adJustabJJity to original equip- 
ment seats: front lilt and rear tilt, forward 
and back horizontal movement, plus ratting 
or lowering tile seas to accommodate all 
sizes and shapes of drivers. Three separate 
motors control the ftV-600 system, allowing 
greater comfort and convenience for driv- 
ers. It ImiaiJs With simple hand fools, and 
requires no modifications, cutting or spot 
welding. The power unit mounts directly on 
the existing sear pedestal. The RH/-&O0 Pow- 
er Seat System sells lor less than $300 and 
will be available from selected varvffV ped 
estal and seat suppliers. 




The Sevin guide to insect 
trouble spots around your yard 



When summertime comes, sti do insect 
pests that can inf esc your lawn, crees 



shrubs, flowers, and garden plants. 
Spotting ,t problem earlv b me kev 
A few telltale sign?, to write h for: 



In your lawn 

Thar brown patch in your lawn could mt-m. Ft ir mosc 
he jL calling card from culprits like vegetable an d 
webworms t armyji'orms, or chinchbugs, flow er pests, mjM 
What to Jo: Use a host ^nJ atnic fv 8 tight 
merit or pressure sprayer to apply 
SEVIN’ brand inwi ti idr wheroy lt 
you sec a problem. SEVIN 1 brand 
insecticide stop> mtM common curt 
pasts Quick lv. Easily. And you don't 
need sptA ial protective i lorhing n i 
u*e it. 



In your flower 
and vegetable garden 

SEA IN brand carbary! effectively 
■ nntrf Js over ZOO insect pests that can 
□hinder your garden. And SEVIN ! 
brand is bit degradable in the eiwircn- 




J 

spraying ■ 
or dusting 
every week or so with SEX ’IN' brand 
liquid or dust should be ail you need. 

Whatever J s bugging you 




In your trees and shrubs 

Ltxik for leaves I hat are willed or 
brown. Perforations or other sign* ■, il 
chewing could mean Japanese beetles, 



SEX IN' brand i- the one outdoor 
inwfidde you can feel comfortable 
using just about an v where around 
your yard. 

You can even use it on your pets* 
to help keep them free of fleas and 
ticks. And unlike some insecticide*, 
SEVIN 1 brand h as no harsh smell. 
This summer, lot >k for the SEVIN " 



bagwoms h caterpillars, or gypsy moths, brand name on the label when vi mVe 
XX nat to do; to catch destructive 



■ trees, 



foliage feeders in the act h 
shrubs and other 
outdoor plants 
with SEVIN f 
brand liquid or 

wet table powder insecticide according wherever 
to label d tree t ions. Used properl y, 1 a w n and gar 

SEVEN 1 brand protects from chewing den supplier 
T’ests without h Firming plants. are sold. 




choosing an outdoor insecticide. In 
Just, \ vet! able pow- 
der or convenient 
liquid, you 1 ]! find 



liquid, yen 

a SEVIN 1 

insecticide 



brand 




SEVIN stops tough outdoor pests. 



SEVIN r n a re^iHTrcO TTrti-injsriC t'ninn Clarh.dr CrapGndBn hrif .r^rhiryl ir*«c(Kkle. Ae any 4n«CTic*k F 
fc^loV' -llr-TL ; n'Lii oh ihr label. C * ttvtikIv l ’ninn Carbide Ajr.iUJtural Products CIiimpBRy, ]Sw,^ 



Pickup bed mat 

The Kargp King mbher pick up bed mart has a 
raised diamond design to cushion loads, 
dbsorb shock, prevent dents and allow air- 
flow underneath the mat. Instruction re- 
quires no trimming or gluing. The mats 
range In price from HOD to S I JO and are 
nuade by CfbSSvIlle Rubber Products Inc-, 
□rawer 7 Croswilfe. Tenn. 3S555 




Fingertip ratchet 

To reach fastenen in really cramped quar- 
Ier\ try the Fingertip Ratchet. The ratchet 
has 'Vin. drive and rs maniifactuFed with a 
knurled edge for a firm, comfortable grip. 
The ratchet seHis for SiO.^ and is avairabie 
from D-J Toais Jnc., 3 1 70 MoFlnaro St., Santa 
Clara, Calif- S5054. 




Corrosion control 

The ACPD | Automotive Cathodic Prelection 
Device) reduces up to 75 percent of corro- 
sion and oat by impressing a dc. current 
from the car s battery on the vehicle s chas- 
sis. Tills current stops the destructive electro- 
lytic ructions that occur between metal 
parts. The SI 90 system Is made By A C 
Technology, Box I*??, Altoona, Pa. 16M3. 
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NOT A WAX .. NOT A POLY . . NOT A POLISH . . BUT AN ACRYLIC 








C OATJNg 
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NOT 



SOLD 



IN 



STORES 



Plastic Coat Your Car In 
Less Than 1 Hour, 



FOR 

ONLY 



NEW CAR DEALERS CHARGE UP TO $200 



NEW POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES 
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM” 
BRILLIANCE THAT LASTS FOR THREE YEARS — GUARANTEED! 



Put an end to corrosion, chalking, 
rusting, dulling, and pitting of your 
car's finish. GLO-SHIELO protects 
your car s finfsh and restores it, too? 
You can bring back that new car look 
in less than one hour with hardly any 
effort at all! 

G LOS H I EL D is The mi racie polymer piss- 
tic sea ism that s guaranteed to protect 
and or restore your cars finish for a Full 3 
years. It revitalizes and restores do I' ox- 
idised iimshes |u&t wipe on — wipe oH f 
Do awey with compoui>ding dead pauit is 
chemically removed. GLO- SHIELD removes 
old waxes, tar stains, tree sap. foad film, dirt, 
bird deposits, grime, grease, gasoline 
streams, re sling, euen tarnish. Pt deposits a 
plaslic him thal fuses to the surface and fills 
the pores to give your car a hard, high lustre. 

mirror-like finish 

NOTHING LIKE ANYTHING 

YOU VE EVER USED BEFORE 

Don't conluse GLQ-SBlELD with any wax or 
ipoiish. H is a clear. irgnsoarenE liquid that, 
after strippirw; old wax and grime, deposits a 



ACCEPTED A PROVEN 
FOR PLANES A SO ATS, TOO! 

GLO-SHiELD is used by Americas leading 
aircraft and boa I builders uesad Sunshine 
Labs JopoM amazmg results Espe&aHyefiec- 
Iiyb while operating in a sail waler environ- 
ment ana highly recornmendee lor use on an 
boats, inching fibejfllflss 



film similar to the acrylic taeguer with which 
your car was originally painted. And. il works 
even il your car was painted with enamel 
Acrylic slicks id anylhmg but nothing 
sticks to acrylic Not tree sap. nol road sails 
not grime or -dirt . nol bird droppings, grease 
or gasoline . . not even paint. 

-ACRYLIC IS THE SECRET!— 

* DO NOT CONFUSE GLO SHIELD ACRYLIC 
PRODUCTS WITH IMITATIONS! 

* NO ROARING NO BUFFING! 

* CLEANS. COMPOUNDS. POLISHES SEALS f 

* USE ON ANY PAiNT FINISH 

t FAST, ONE STEP WIPE -OK WlFE-G'FF! 

An you do to keep the finish beautiful is a 
light hosing even a light rain, anU road 
dirt, salt and grime ncAl righl oil. and dri&s 
streak -free. GLO- SHIELD is delorgenl proof 
(OK m car washes), contains no abrasives, 
invisible, non-yellowing, peeipfoof andcrys* 
tal clear 

BONUS! GLO-SHIELD works its magic 
on ak painted and; plated surfaces 
chrome bumpers, mag wheels, appliances, 
motor cycles, fiberglass boals. lofmsca, ma- 
rine hardware, brass, plexiglass, stainless 
steal, aluminum, elc. 

r- 3 YEAR GUARANTEE -i 

I II after using GLO-SHlELD you are nol dc- I 
! Itghleti. return unused portion, anytime up J 
1 to 3 years ler a pm-rata product refund ■ 

_ . _ l8BHED | flHKTG NV 



CONSUMER NOTICE! 

Beware of cheap imitations and the 
scare tactics ol High Price Seal- 
ants Only GL0-SH1ELD is made 
with ACRYLICS the same 
ACRYLIC that s on you rears origi- 
nal paml. GL0-SHIELD is a one* 
step operation you do il your- 
self easily . . . in less than an hour 



CREDIT CARD BUYERS, CALL; 

( 718 ) 784-4005 & 5 



SAT/SfAChOAl GUARANTEED 
OR MONEY BACK 



GLO-SHIELO, Dept, I-* st 

10-10 44th Ave., L.I.C., NY 11101 

Ptea$e rush ms GLQ-SHdELD I understand 
r*iai -1 1 am noi delighled in every way I can 
ml urn the unused pgrhgn lor h p^o-mlg retund. 
exclusive of iiaslage & handling 

G One bathe only 59 95 plus Si DO pp ihdlo 
C SAVE ! Tmmo bolt ifte only Si fl pkis Si p£> fihdlg 

Enclosed l&S check v M.O 

OR . charge lo my VISA MA STE RC AH D 



AcoS, #_ 
Name — 



_Exp . 



AfldJflSfi. 

Stale. 



N Y. R ESL DENTS ADD SALES TAX , 




(Sw tweed Auto Restoration Tools 



Eastwood* s Three Easy Ways To Kill Rust 




Eastwood’s Sandblaster 
Eliminates Rust Fast 

When rusE cud? deep, the only w*y 10 jgrt t| 
out completely is with a *andbLa^ter. With 
1 ho u sand* sold, out sandblaster is field- 
proven and con -effective, This tool will let 
you do [he johs you once had other* do: Fbs- 
pme of rust, scale,, paint and Corrosion in 
\ ----- r minutes, 

Li The BlStwood professional sandblaster 

package includes our all-meial, power pun 
^same ts u«d on our larger anus), ten -loot hose r 14“ pickup rube, spire 
nozzle and denied inUnjctwm* Just hoot up io a one K F- compressor, 
imtfT the pickup rube info dry sand or other abrasive and you're- ready tp 
go. The blaster's suction held dfiw* abmive easily No surging. No 
skipping. 

Three operations in one: Sandblaster, liquid blaster, air gun. With 
decreasing solutions, you can use it io remove buildup on engines and 
parts. Also get l high-vclociiy flow of air tp dry or clean parts, All i pi re 
pifl* ire iviillbk through, our catalog. 

48532 Sandblast Gun hH _ . * * . * P P + §34,95 



OPTIONAL: Sandblast hood with replaceable lens. 
#9534 Sandbla&T hood and lens ..... 



§19.95 



FREE 



70 FACiK CATALOG 
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Oxi-Solv: Removes Rust Without Hanning 
Good Metal 

Fast acting. Qxa-Solv removes rust and corrosion on 
any metal. JusE spray, dip or brush your parts and see this 
product work! Oxi~Solv is non-flammable, non -toxic* 
non-ciuitk and odorless 

Another plus: After the part is completely clean, Oxi- 
Solv chemically bonds i zinc phosphate coating to the 
metal to make your paint adhere better. Qvi-Soiv is 
reusable. Four it back and store ii for your next project, 

1$4H) Rust Remover, 16 oz. | 4,95 

4J432 Rust Remover, l gallon , .... §24.95 

4 3434 Rusr Remover, 5 gallon* §99.00 




Slice Through Rusty Sheetmetal Like Butter 

Thw cut-off tool Lels you slice 
through shceimeraJ K ru*ry muff- 
ler damps, hose clamps, bump- 
er bolts — e ven sieel rods up to 
3/4" thick 1 L'ses i 4b grit abra- 
sive cutoff wheel which spins ie 
20,1)00 RPM for fist, precise 
cuts in tight spots. Very maneu- 
verable. Has 1/4" air inlet and 
uses 4CFM at 90PS1 Works on 
your I HF or larger compressor. 

Utility Cutoff Tool , . . * ........ . §49*95 

ffjft+a- A 2 7/S" Cutoff Wheels, Box of 4, 4b grit wheel § 9,95 




Eastwood* s Home Bodyman Tools for Panel Repair 



Sheet Metal Bender For Panel Fabrication 



This is a scaled-down model 
of an industrial brake for fab- 
ricaring sheer metal parts re- 
quiring clean* smooth bends. 
Will form W angles in 20 
gauge up to IS" wide. Bends 
heavier gauge metal in smal- 
ler widths, Great for repro- 
ducing body panels, twirs, 
covers, etc. All -aluminum cun- 
KTructaon. Balts or screws to 
your workbench. 



46240 Sheer , Metal Bender 129.95 

4626 1 Set of damps . f . . + ....... . . - f 1.50 

Flangers Make Patch Panels Fit Flush 





just adjust tool to metal thickness, flange repair area md lay in 
patch panel. Your Weld will be llu>h with body metal, which minimizes 
grinding and uses less filler. Works in lighl areas to make sharp Curves. 
Requires Little effort for perfect flanges 
tf-6286 Panel Flanger , + (29.95 



Eastwood Nibbler Cuts Body Metal Fast 

Our tubbier cuts uraighi 
lines, curves— any shape you 
need. Leaves a flat, no distor- 
tion, burr-free finish Uses Less 
effort thin ordinary snips 
Chromed steel Construction with 
cushioned vinyl grip* Cutting 
jaws made ol heat -treated tool steel, Will cut up io IS gauge steel and 
16 gauge aluminum Jaws replace easily after long, hard use. 

462ft I Nibbler I3H-95 

462ft4 2 Replace meiM Blade* ... § 9.95 




Body Solder: The Permanent Panel Repair 




Body solder makes a permanent professions I -quality repair that 
won't crack, lift, or shrink Easy In apply with a household propane 
lorch and can be shaped' Io any contour. Great on patch panels, scams, 
and edge work. Accepts paint just like sheelmeiaJ. Far more durable 
than synthetic fillers. The crafts man's method still used today by the 
best body shops, restorers — even by auto manufaciurers. The Com- 
plete kil includes four /i lb sticks body solder 2 paddles, I lb. tallow, 
[/ i lb. tinning butter, 14" body file with holder, and FREE in^i ruction 
hook "Auto Body bolder” coniBLnsng 5*1 pages, with over 50 ]J lustra - 
lkms (the most complete source of body solder technique available!). 

46730 Home Craftsman Body Solder Kit . §58.00 

46400 Extra Slicks J0-7Q Body Solder W lb ....... . . § L50 ta. 





In PenusvIt'aMia 

(21 Si (M-til2 










CaU &u breed 1-800-345-1178 



IF YOU CAN DRILL A HOLE YOU CAN FIX A DENT 

The Eastwood BODY- MAN tool replaces expensive, hard-to-use 
body sools. It Lire-* oue dents and saves hundreds of dollars in repair 
bills. The unique atl-mtiaL design uses > sdf-d rilling Lip combined 
with a backing plate? automatically pulling damaged metal [with a viw- 
like pressure) back \q original shape. 

FAST, PROFESSIONAL RESULTS THE FIRST TIME 

Simply install ihe trwl in your Vk* power drill. Plate lhe self -drilling 
tip in ihe deepest damage area By starring c he dnIL, the point enter* 
the metal and threads onro the lip. Each drill rotation brings the dam- 
aged metal closer ro the backing plate While the up pulls out the main 
deni, the backing plat? pushes in Secondary damage. The tool knows 
eiaclly how much (0 pull and when Eo stop. When the dented FFVCSftl 
re turns to its original shipe, [he rip will release automatically. A Q2U" 
collar on the backing plate insures space for body filler eo cover (he V*" 
hole left in the me El 1. 

WORKS FROM ONE SIDE EVEN ON LARGE DENTS 

No need to remove dOGf panels Or work around inner panels, Re- 
pairs any automotive sheet metal— even pickup tailgates. 1‘he heavy- 
duly version straighten; dems Up to \2 " wide l basic unit h*i a 4 # 
range. On larger dents secondary damage must be tapped flat with i 
hammer* multiple holes may be 
necessary (complete instructions 
included }■ ITk BODY-MAN dent 
removal me comes complete with 
basic tool for small dents {parking 
Ioe dings and hail damage) and 
heavy-duty 12* model for larger 
collision dam age * package of 10 re- 
placement lips and complete oper- 
ating instructions. 

MTW Body-Man Tool Sei - * - _ * . , , * , , * 29 r 95 

M-7M Replacement Tips, pkg of 50 W.W 



HEAVY DUTY VEBSfOS 



Eastwood Panel Holding 
System Clamps 
From One Side 

The cosy way lo hold parch panels 
while welding. Leaves you free to 
concent rate on Lhe job. Eliminates 
pop rivets and awkward **Q kh 
damps. Works from one side* simp- 
ly drill l/S" - hole through both 
pieces and insert fasrener. Forged steel compression tool opens fasten- 
er? for easy use. When relc35ed h the fastener expands, holding parts 
with 19 lbs. pressure in a 3 M m work range. After welding, jim remove 
fasteners for reuse. 

Kit comes with compression tool and 10 blind style holders. 
fl!2S£ Eastwood Panel Holding System - $24,98 

High Temp. 

Stainless Paint 
for 

Exhaust Systems 

Imagine your rusty manifold looking new again. Our high temp, paint 
i up to I 20 (7 ■ F • gives a natural metallic fi msh similar to ■ newly sandblasted 
part 

Easy to apply * [ust clean the pan with a wire brush or sandblast. No 
primer necessary. Can be brushed or sprayed, dries in fed min,, and cures 
in use. 

[256 High Temp. Stainless Paint, | pt. can tttM 



ARC FUSES MET Al 

MAKE FAST DISTORTION FREE WELDS 

Spot welding has some distinct advantages It's very fast - a few 
seconds for « sound weld- Because the he ■ t n confined toa small area (the 
V* w dia. electrode] it avoids war page or distortion Allows for accuriie 
control that Jets you moke consistently uniform weld* 

EASY TO USE - EVEN FOR BEGINNERS 

Become a pro in fust a few minutes. Hook it to the elect roda holder of 
your arc welder isei at 50 amps) and ground to car body. Just pu LI book 
the trigger to retract electrode. Line up weld point and press head against 
the metal .UeLat mu si be free of paint,, rust or grease. Release the (rigger 
and allow the electrode to contact the melal and glow for 1-2 Seconds. 
Then raise i he electrode wirh the trigger and allow an arc td forma molten 
puddle of metal ■ always use welding goggles or shield). Each weld takes 
about 5- 6 seconds. Automotive manufacturers used spot welds EO build 
your cat md you can restore it with rhe same aurhentic technique. 

CONVERTS AN ARC WELDER TO A SPOT WELDER 

1 1 welds any steel between 18-26 gauge {Auto body Steel metil is 
between Id and 22 gauge . Ideal for welding replacement pinch, floors, 
brackets, clips, braces, channels* etc. Welds from one side so ir can even 
do blind panels [hit ordinarily cJn't he spot welded. Comes wirh two 
pressure head* — four prong for control on flat areas and two prong For 
reaching into edge and recess work. Proper replace me nl elccirades avail- 
able through Edstwood. Gun comes complete with connection wire, 
2 pressure heads and complete in si ruction* 

*15.« 

19.75 

$6,95 

C iWSTPiBfjBlHlNQroup-.l-lt 

TO ORDER CALL TOLL FREE 

-800-345-1178 ( 215 ) 6 * 4-4412 



90 DAY MONEY HACK til ARAN TEE 



#1355 SpoE TFeld Gun . , 

vi 521 Package of 10 earn electrodes 
W»7 Welding Goggle* . 



i 
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I EAST WOOD COMPANY -if 

| |47 PehtivvI v.nla Ava., Bu* 29ft, Malvern, PA, 19155 (215) Mi-4412 



Spot Weld Perfectly In Just 6 Seconds 



Take The Guesswork 

#*ckiw riin — +|/ 



Collar _ 

Self Dnllnf 

Setandiry Dimige Tip 



Out Of Dent Repair 



If FU) FROM ONE SIDE 
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Audible warning lyitcni 

When idiot lights md gauges aren't 
enough, the Auto Alert Voice Warning 5ys 
tern uses stateof the art voice synthesis 
electronics to tell you to "check engine oil, ' 
''panting brake jet/ check engine tem- 
perature. 1 ' pits 1 2 other critical and safety 
functions, An Intelligence feature bulk into 
the electronics prevents you from being 
bothered by needless repetitive Informa- 
tion. The system is easy to install on any 
foreign or domestic car van or truck and 
carries a one-year warranty. The Auto Alert 
Voke Warning System, which costs approxi- 
mately S160; Js manufactured by Sun Elec- 
tric,. 1 £60 Trimble Rd, San Jose, Calif, 95131. 



Which gas shock do you need? 




KYB’s tia&-a-ju*[ \± the shodt 
you rrasii. Ks fulpntcd fci£h- 
pre^ure oinsirw r,i>n pm idi-s 
(Ik- i:\ira pri-^ure ihd! adrh up 
tr» up*-urp^hwH rrwsl contml. 

No wtjpde# Ca-i-a-fLLfi ie. 

Amem .i f 

monobube gets *htxi. 



"I'm looking for road control." 




KYB’i 2-1 ubo pras i-« I hr- *hock 
for you. It4 fcow-pre^uf*? 
construction ,i nd [ule need 
VdhriflB fesuli mi riding 

lUiniOffl you i .111 Pi- , I , I jml -H H 
price *VU wont. f-IJri'loM arid 
yieIug — a Erc-iit rnmhsniition 




Only KYB offers a choice in gas shocks. So, 
for the right gas shock for you... 

LOOK TO IC1TI5' 

Pioneers in gas shock technology 

KYB Curpctfjitlcifl at Amrrn,i 
9111 f>?k Cn^t Pnm\ lllinuq-40146 






Cat rack 

Here's an ultralight, highly portable car rack 
that fhs cart and vara with or without roof 
gutters. The Shadfack installs and is re- 
moved with Just a flick of the wrfst. The 
rack's aerodynamic design minimizes wind 
resistance, Priced at 534.95. the Shadrack 
carrier everything from fishing rods to bicy- 
cles. It s made by Aibbop. Bm 33, Belling- 
ham. Wash, 98227, 



Mbk/bnn system 

A two- st *p polish and wax system uses an 
do-afin* poNshing cleaner and natural Bra- 
zilian camauba waxes to achieve deep, rich 
color and protection. The cost is £73.35 from 
Malm Chemical Corp., Bo* TOD MX. Pound 
flidge. N,Y, 10576- 



Protective molding 

Esn ra protection against parking lot. chips 
and dings is offered by Dinq Bats and Body 
Gu^rd^- imp^ -absorbing, 'magnetic vfnyf 
molding tubes. The protend ive molding 
strip* are attached to The vehicle when 
parked and removed when ready to drive. 
The strip* range Iri price from S37-95 to 
£29.95 and are manufactured by Auto- Mag- 
net lts r 1331 Ease Edinger Ave. H Santa Ana. 
QSdif. 92705 



m 



POPULAR MECHANICS * MAY 1985 







Wheel graphics 

Spytfer Mag wheel graphics decal For 64-85 
Corvettes ll easily InrtaUed Jn five minutes 
on stock wheels and win no! chip or peel. 
Cent a J49.^S [set | from Promotion Market- 
ing, PrO, Box 448, Bronx. NX 1 D47S. 




Car mats 

Pants Saver car mats are designed with 
ridges and grooves that channel water mud 
and mow Into a Tt-oz. central catch pan, 
They're *10.99 to 51?.*9 from F.P, Feature 
Products, Sperry-Unlvac Plaia. 8*00 West 
flrynmawr Suite Z0ON, Chicago. Ill- 6063 1- 




11-vtttt poNihcr 

The Brack 8 Decker i2-voH car polijiwr u$ei 
a 'hand nibbed' random orbit action that 
prevents swlri marks. The polisher plugs Into 
most U-volt clgaret Tighter receptacles and 
comes with an I E-foot cord- Also Intruded 
are two foam bonnets for wax application 
and a polishing bonnet. The Shack & Decker 
polisher sells for 533.95 and Is available at 
discount department stores. 



Smpvftvlen hothfrtgi 

Del A-Lum solid bushing kits replace soft 
rubber parts In control arms, trailing arms, 
suspeni Ion finks, rear leaf springs and shack- 
le kits. The bushings reduce suspension de 
fleet ton for improved stability, cornering 
and control. The Del-A-Lum material has a 
long service life and doesn't cause the ride 
harshness and road noise that's normally 
associated with solid suspensions. Built-in 
grease fittings effmiriate squeaks so com- 
mon to other high-performance bushing 
designs. Tire wear also Is Improved. The kits 
cost 550 to 5300 and are available from 
Global West, 5650 Arrow Hwy., Unit A* 
Montclair, Calif. *1763. FM 




t 1 




Fastens into wood, masonry, metal, hollow doors 



a new concept in Staple Gun 



Mr * t-soxp 

A" staple gun 

ATTACHMENT 

Instantly converts 
the Arrow T-50,T-50M, 
T-55 Staple Gun nm 



into a 

multi-purpose 

fastening 




Replaces screws, nails, rivets, anchors 





Shoots an Xpando Fastener for multi-purpose uses. 




Available at all leading Hardware, 
Home Center, and Discount 
Depaiimeni Stores everywhere. 



271 Maylrlil SI , Siddle Brook. H i mm 
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21122 L*a*»n Street 
Chat* worth, CA 6 1 31 1 
Telephone (01 0 ) 998-0000 
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PAW ENGIHI KITS ARE COMPILED fROM THE 
COUNTRY'* TOP AUTOMOTIVE PRODUCTS. 
TOP BRAND NAMES AT WHOLESALE PRICES, 



SPECIAL 



WHY ARE P.A.W, PRICES LOWER? WE BUY DIRECT, WE SELL DIRECT & THAT 



SAVES YOU MONEY. POPULAR NAME BRANDS AT WHOLESALE PRICES, 














WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, Hl-PERFOR MANGE & RACING. WE 
SPECIALIZE IN ENGINE PARTS & THAT SAVES YOU MONEY. IF YOU PONT 
SEE IT, PHONE FOR YOUR LOW PRICES. 
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Rustproof Your Own Car 
And Save $200. 00 



In 30 Minutes 



y^SealCoat effectively penetrates and neutralizes 
rust on used cars as well as protecting new cars. 



THE PROBLEM RUST 

IMexi yea? it'll cost lh@ public an 
estimated 5t3 Million dollars while il 
destroys one ol your family's largess in- 
vestments. irs rust, And every year it gets 
worse Because every year its prime 
causes gel worse. Like air pollution. acid 
rain and road salt. 

WHAT CAUSES RUST 

Rusting is a natural process ■ I he 
chemical change of the element iron to its 
mote "stable" form, iron oxide or rust. 
Rust begins as soon as steel ts forged 
Moisture and salt are the two most com- 
mon causes of rust. 

Fael 1 iRoad Sain Nationwide over 10 
million tons of road sail will be spread in 
the winter ol f9B5. 

The use ol road sail has increased 
500% over I he last decade 

F*cl 2 (Sheet Metal); Due So Del roll's 
quest so manufacture more fuel sfhcent 
cars. She ihicknass ol the sheet meial 
□ sed on currant autos is about 40% thin- 
ner than il was 10 years ago This trend ol 
more road sail and Ihinner sheet metal is 
continuing, and it's gelling worse alt the 
time. 

Fad 3 (Ait Pollution); Air pollution is 
causing acid; rain Ihroughcul the country. 
Acid rain is a prime cause of rust. 

Fact 4 (Salt Air): II you live near the 
At! antic or Pacific Oceans or the Gulf of 
Mexico, you know that sail air is stealing 
yogr hard-earned dollars by causing your 
car to rust. 

While me environment is doing it’s best to 
destroy the average family's second and 
third largest invest mervls, namely me 
family aulomobties, we ai AUTO SAVE 
INC, are pleased to present you with a 
new chemical solution, 

THE SOLUTION - SEAL COAT 11 ' 

We are excited to present a revolu- 
tionary new do- i I -yourself kit which will 
allow even a novice do-it-yourselfer to 
ru si proof his or her own automobile (new 
or used) in approximately 30 minutes and 
save up to 5-2Q0.QQ Our research shows 
ihe vasl majority of Iho motoring public 
win be able to use this easy-ioapply kit 

CHEMICAL COMPOSITION 

The chemical Formulalion has been 
Specifically designed to be effective >n 
rustproofing used cars as well as new 
cars. Trie termulaticm conteins an ex- 
clusive penelranl which neut raises ru&J 
that has already developed as well as 
completely prelecting all unalfecled 
meial sur laces SEAL CQAT' M has been 
tested and lound to be 7fl&% more affet- 
five than undercutting. 




Professions! 

5 Ft. 

Spray Wand 
30CT Spray Tip 



RV's 



Cars 



Trucks 



SEAL COAT'* is also Thixotropic (Self 
Healingi and has maximum creep tenden- 
cies so il will seek to cover seams and 
cracks where ordinary products won'i 
reach, 

SEAL COAT" was developed under pie 
guidance of a company which has been 
manulaclunng rust proofing compounds 
for the last 67 ye a? 5. This chemical con- 
tains Special properl ies that never dry 
completely: therefore, II won't chip crack, 
peal or flbke- off. 



6. Decal to prove car has been 
rustproofed 

COST ■ $49,95 

SEAL CQAT’ ¥ protects your automobile 
investment now and pays lor Itself whan 
you sell il or trade it in. The enure cost is 
only $49.95 and 30 minutes of your lime. 

You might be interested to know that 
549,95 is just about whet It costs a car 
dealer to apply rustprooling to your car. 
but they charge $249.00. 



INVENTOR 

The kit has been developed by a former 
top executive with me largest aulo dealer 
ru si proofing company in the country. 

He has been involved in (he au torn olive 
chemical industry ter over 15 years and 
has been responsible for the development 
of several olher famous do II yourself 
products. 

EASY APPLICATION 



Now who needs that $200.00 more, you 
Or the car dealer? 

GUARANTEE 

It you are not 1Q0% satisfied wrth THE 
SEAL COAT’ 1 - RUSTPROOFING SYSTEM 
return it in its original unused condition 
within 30 days We will mail your refund 
Immediately. 

DEAL 



Detailed instructions guide you la all 
areas to be sprayed. In many cars, no 
holes need to be drilled because of access 
holes leil by Ihe manuiaclurer. Otherwise 
all thai needs to be done is drill hole, in- 
sert specially designed wand, spray 
material and seal hole wHh plugs The 
whole process can be llm shed In 30 
minute 5. 

We hesitate to add this because the kit 
is so easy fo use. but U you feel unsure 
aboul your abillly to use the kit, we sug- 
gesl you buy il and have your local gas 
Stelion mechanrc apply it. Their charge 
should only be around S2G.0Q and you will 
shl I save a considerable amount of 
money, 

KIT CONTENTS 

1 SEAL COAT‘D chemical formula in con- 
venient pressurized cans 

2 Five ft rigid spray wand with 360' 
spray tip 

3 Three fl flexible spray wand 
* Piashc rustproofmg plugs 

5 Periled diusireied instructions. 



If you are a typical 2-car family, order 2 
kits at She same time and save $10.00 on 
the second Nil. 

Order Number PM-2QQ 

1 kit - £49.95 + $3.50 postage &, handling 

2 kite - $39.90 + $7.00 postage & handling 
Illinois residents add sales lax $.25% 

-S3. 12 

^JSEAL COAT- 
NOT SOLD IN STORES 



41/ID SAVE 

L " 




P.o. SOX 3150 
GLEN ELLYN, IL 60138 



Pei snfifil ctieck* acctpEsd 
Allew 10 exir D days ter delivery 

F(u cr&dif card ureters call 24 hour* it day 
7 days a wwk. 

CALL TOLL-FREE 

1 800 621-5199 
Illinois Res. 1 800-972-5855 
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Tail light 
RepairKits 



•THvo simitar kits, available in auto parts 
1 stores, tel you fix broken or cracked 
lailiight lenses mhtr lhan replacing these 
expensive units. The polyester Loctrte 
FormA-Lens (shown below) and the ep- 
oxy Lens-Rx bolb make invisible repairs in 
1 to 2 hours. To duplicate t be texiured 
refracting surface inside many lenses, 
press model ing day against an undam- 
portion and use it as a mold by 

p if into the top of the uncurcd 

repair material. Use plastic wrap between 
the day and epoxy. 



1. Cover the damage with release film and 
tape Supplied to Eft* kit. Jf outer surface Is 
Epjiluf*d.. apply modeling ciiry flrrt. 




2, Piatt damaged iem flat wfih Us outside 
surface facing down. Mix the repair materi- 
als, following instructions in kit 




S. Apply repair material to the Inside of the 
Iem and allow II to cure. Repair material is 
available in red. amber and clear. 










Dobs your auto smell like the local kennel? Refresh It with new Vent Fresh 
from Medo Vent Fresh dips onto (he vent I n a snap to clrcu late auto- 
matically! A flick of a linger shuts it off, so it lasts longer than ordinary 

fresheners. Get Vent Fresh today. In ~m / ^ T~~i 

six brisk fragrances at the au lo motive l/pr>#~ Lrn C fl 

department in nearby chain Stores. TL * m K a M C3I a 
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OWNERS REPORT: GRAND AM 
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The 

Professional 
Meter for 
Personal Use. 
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Ttie standard of (he industry is setting 
a new standard for home use as weJi 
The Fluke 77 muftimeter is itfeat to 
test and repair anything electrical; home 
wi ring, appl iances . even your car. It's 
inexpensive, simple to operate and 
filled with professional features Made 
in the II, S A and hacked by a 3 -year 
warranty, Itie new Ff uke 7 7 is Ifie florid 
first handheld meter to combine analog 
and digital displays. 

For a Iree brochure or the 
distributor nearest you. caff toll-free 
1-800-227-3800. ert. 228. Or write 
John Fluke Mfg. Co,. Inc., PO. Box 
C9090, EveretLWA SB206. 



FROM THE WORLD LHADER 
IN DIGITAL MULTIMETERS. 
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FLUKE 75 


FLUKE 77 
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ENDLESS HOT WATER! 



Woman Takes 
18-Hoar 
Steaming 
Hot Shower t 

A world record? 
We don't Know. 
We did It to prove 
how you can got 
endless hot water 
with an Aqua 5 tar Tankless Water 
Heater , , and cut your water bill 
in half too! 

AquaStar heats your water only 
aa you use it. as long as you u$o it. 
Enjoy instant, endless hot water at 
the exact temperature you want it 
Mo bulky tank. No running- out of 
hot water. No more wasting energy. 
Millions of AquaStar tankless water 
heaters are in use today! 

AquaSta r is the idea I rep lacem e nt 
for the tank Designed to last a life- 
time so AquaStar may be the last 
water heater you ever buyf Read 
what Popular Science. Mew Shelter, 
Mechanix Illustrated and others say 
about these amazing, economical 
tankless heaters. 



Send coupon today for ire* Intormortlonl 
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Planer Molder Saw 




STOOLS 



Now ysi> can u-ep Wn? 0H€ paweMieed ^hr-fi So t-irn 
fsugi lumlwr inia mattings, tri«. rto-fwing, FurflihjfE 
ALL popular patterns. RIP-PLME-M0LD . . ififla- 
ralEly or all a t once will a &i n£le FiotOr low Cost 
. . Taii cjn own Ehis powet tool f&r -only $ M 

30^y FREE Trial! 

NO OHIO ATI ON^NO SALESMAN WILL CALL 

ftt/Sff COUPON F0LEV BELMW CC 

9^1 HELD ILOO 

TO DA Yf JUNMS on r, mg urn 

1 j BffOd fe Foley-eelsaw Co ■ 

90641 Field Bldg. » 

l v KiiiMt City. Me. 64111 - 

I FI YFQ PLf a:-L j s^nd me complete facts about | 
I 1 “ PLANER - MOLDER - SAW and | 
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percent mentioned brake problems, 
though in many cases the front discs 
were just squeaky, 

in fairness . though, the Grand Am 
has a much brighter side, and com- 
plaints paled beside the tributes. 

Most Grand Am owners — 84.8 per- 
cent — hung their initial buying deci- 
sions on styling. 

A Michigan housewife said, "'Ponti- 
ac's got a winner in the Grand Am. 
Before buying,. I checked out the Oids 
Calais and Quick Somerset Regal as 
well Pontiac has by far the better 
design . . .much more innovative ... no 
chrome buE black, sportier trim." The 
Calais and Somerset Regal are mechan- 
ically identical to the Grand Am bul cost 
about $500 and $1,000 more. The 
Grand Am has been outselling its cous- 
ins by 11 and 18 percent, respectively. 

Rut styling wasn't the Grand Ann's 
only long suit. "Lots of power for a 2.5- 
liter engine/' said, a Wisconsin manag- 
er, A Mew Hampshire telephone rep 
added, 'T just Jove this car. It has great 
pep and moves right out into traffic. 
Also, the front-wheel drive makes it 
wonderful in snow. 1 ' Most of our own- 
ers bought the Four, with only 9-7 
percent opting for the V6. 

Performance, though, is more than 
straight-line acceleration. A Michigan 
heavy equipment operator observed, 
"This Grand Am is the best handling 
automobile I J ve owned since my 1975 
MGB," A Montana insurance executive 
as also pleased; "I have the Y-99 Rally 
suspension, which Ls excellent on the 
highway and not even too harsh in 
cown — a great combination." 

While most owners agreed that their 
Grand Ams had superior maneuverabil- 
ity end handling, a few felt those same 
trails demanded a slight compromise in 
nde, A Texas clerk pointed out that: 
,h It J s a highly maneuverable vehicle, but 
you pay the price in ride stiffness/ 1 

Turning now eo workmanship, a 
Michigan nuclear engineer had this to 
say: "General Motors' quality control 
has improved since 1 bought my 197B 
Monte Carlo. The Grand Am is a very 
sturdy, quiet car." And a Michigan 
factory worker" 'Tve been at Buick for 
over 22 years, 1$ of chose on the final 
assembly line, sometimes as an inspec- 
tor. From this experience, Tve Learned 
what to look for in a new car. L feel the 
Grand Am is extremely well built. Mine 
has no ratliss, very good sheet-metal fit, 
and good paint Everywhere l go, peo- 
ple stop and look at the car.'" A very 
high porcentago—Sd S — rated overall 
workmanship good to excellent. 

To sum up, most owners agree that 
the Grand Am r s pluses outweigh the 
minuses by a wide margin. W 
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Art N I To R OPTIONS: List Sa 1^ Add $9,95 for 

] 2" Hi Resolution Green or Amb#r Screen $199.00 99-00 Connpclion Cabin 

T3 rr Hi Resolution Color $399.00 195*00 *™l$l0torUFS 



Rated ", Best Buy" by Consumers Digest Buyers Guide , January 198$ 



LOOK AT ALL YOU GET EOR ONL Y $449 

SYSTEM PRICE 

©Atari 800XL 64K Computer 
© A tori 1050 127K Disk Drive 
©Atari 1027 Letter Quality 20 CPS Printer 
Atari Writer Word Processer 
Atari BASIC Tutorial Manual 

All conn^eiihg table* fi T .V inte^tace inducted _ _ _ _ 

Atari itor* S4>ld separ*! ty. T O T A L 5 



LIST PRICE 
$299.00 
399.00 
399.00 

79.95 

16.95 



INDIVIDUAL 
SALE PRICE 
$109“° 
1*9“ 
199“ 
39” 
12” 



SAVE $100 

All S ONLY 

$ 449 oo 

SYSTEM 
SALE PRICE 



$1193.90 $549.90 



Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
0 One Day Express Mail 0 Programming Knowledge 0 Technical Support 



Add 125.00 for shipping and handling!!; 

Enclose Ctishiers Check Money Ordef or Personal Chech. 
Allow id days tar delivery. 2 to 7 days 1 0* phone order*. 1 day 
express mail! We accept Visa acid MasterCard. We ship 
COD lo continental U.S addresses only. 



COMPUTER DIRECT 

We Love Our Customers 
Box 1001, Barrington. III. 60010 

312/382-5050 To order 



Lowest Price In The USA ! 

atari* Computer System Sale 

• Students * Word Processing 0 Home 0 Business 



15 DAT FREf TRIAL We give you 15 days to Iry out this .ATARI COMFUTEF SYSTEM! \ If il does-nt meet your expectations just send it 
bach to ys prepaid and W* Will reta-nrl y*yf purchase pr** 1 r 

tO DAT IMMEDIATE REPLACEMENT WARRANTY |l any of the ATApI COMPUTER SYSTEM equipmenl or programs loll doe to tauliy 
workmo^ishtp or material wilhio 90 days of purchase we will replace il IMMEDIATELY with no service charge ! I 
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Dovetail dado joint 

When you need to build supersrrong 
drapers — very large drawers or draw- 
ers subjected to heavy loads and con- 
stant use — choose dovetail dado joints. 
The Joint consists of a long dovetai l that 
is locked into a dovetail- shaped dado, 
As with all interlocking wood joints r the 
dovetail dado components must fit to- 
gether snugly. light tapping with a 
mallet should bring the parts together. 

Dovetail dado Joints can be cut on a 
shapes router table (as shewn), or with 
a homemade, bolt-on router guide (see 
10 Ways To Join Logs To Rails r page 
116 , Mar. '84). Start hy cutting dovetail 
dadoes in tho drawer front. The dadoes 
are formed with a VHn, dovetail router 
bit, but it's good practice to first cut a 
straight dado to remove some of the 
waste. This way, there will be less 
strain on the hit and on the router 
motor, Remember, the dovetail dado 
must be cut in a single pass. 

Next, cut a matching long dovetail on 
one end of each drawer side. Form each 
dovetail with two passes Fass the 
drawer side between the router table 
fence and the dovetail bit to cut one 
surface. Then, rotate the side ISO" and 
cut the opposite face, Be sure to make 
test cuts on scrap wood before routing 
the drawer sides. 

Now cut the back-tcrsides joint- If 
dovetail dadoes are used, cut the da- 
does in the drawer sides' interior sun 




Cut the dovetail dadoes In the drawer front 
using a router table and a dovetail hit. 
Guide the work with the miter gauge. 




Cut die groove* for the drawer bottom with 
a 'jVIn. straight bit. Note that drawer front 
groove h contained between dadoes. 



face and rout matching dovetails on the 
drawer hack ends. 

Groove the drawer front and sides to 
receive the Vi-in, plywood drawer bot- 
tom. Note that the drawer front groove 




use a tan auxiliary fence to support the 
drawer sides while cutting the dovetail. 
Make two passes to form each dovetail, 




Although It's assembled with glue only, the 
dovetail dado Joint Is one of the strongest 
joints used In drawer construction. 



is contained within the two dovetail 
dadoes so that the groove isn't visible 
after the drawer is assembled, Now you 
should assemble the drawer joints us- 
ing glue only 




Add-on drawer face 

All the drawers discussed so far have 
integraJ drawer fronts. Bui often, the 
cabinet design will require drawers 
with add-on drawer faces. Thai Is, fin- 
ished drawer faces that are made sepa- 
rately and then mounted to the front of 
the assembled drawer, This add-on 
technique commonly is used for drawer 
faces that are made of hardwood-ve- 
neer plywood or those covered in plastic 
laminate. 

Design your own custom drawer 
faces by adding siore-boughE or shop- 
made molding to the face, as shown. 
■Cut the molding to fit. the drawer face 
using miter joints at the comers. Then, 
glue and tape the molding in place. 
Attach the finished drawer face to the 
drawer by Strewing through Die drawer 
front and into the face. He certain that 



Create your own custom drawer* by adding 
wood molding to the add-on faces. Attach 
me molding with glue and masking tape. 

the screws aren't long enough to go 
through the face. 

Add-on drawer faces are made larger 
than the drawer from so that they 
overlay the cabinet stiles and rails. The 



Screw through the drawer from and into 
the face- Make the add-on face large 
enough to overlay the cabinet stile and rail . 

oversized face will conceal the drawer 
guides and will provide an automatic 
step when you close the drawer. Add- 
on drawer faces are also easy to refinish 
and replace. 



Drawer Installation options 



There are almost as many ways to 
install a drawer as there are ways lo 
build one. Shown are eight common, 
and not so common, installation Op- 
tions. The technique you choose wilJ 
depend on the drawer size, the avail- 



able space around the drawer and the 
cabinet construction. The two most 
popular and efficient ways to guide a 
drawer in and out of a cabinet include 
the runner-and-dado and the metal 
drawer slide, 



There are two variations of the run- 
ner-and-dado drawer guide , One varia- 
tion requires cutting a dado In the 
cabinet side. Then, screw a hardwood 
runner to the drawer side, as shown. 

{Plgase turn to pngs £ 08 ? 
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JUST THE RIGHT BIT.. .EVERY TIME! 
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BENCH Oft CABINET MODELS 
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much more You'll gel industry precision 
and runggadnsss wiin Hardened and ground 
fredways aod 1? easy-lQ-char>ge speeds 
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motor. KJfilroi, one-yea* warranty. 
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For the alternative method, dado the 
drawer side and fasten the runner to 
tho cabinet interior. Both mnmeoand- 
dado systems work wail for nearly ev- 
ery size drawer. 

Metal drawer slides come in a variety 
of sizes and load-carrying capacities. 
Models are available for mounting over 
and under the drawer, and to the draw- 
er sides, too. Drawer slides come in two 
styles; standard and full extension. The 
costlier full extension slides allow the 
entire drawer to extend from the cabi- 
net for easy access. ut 




Hardwood runner screwed to the drawer 
tide rfctei In a matching dado cut In cabinet 
Interior. W*t the rtifirwr to cut fraction. 




Attach a rabbemd drat to the underside of 
A cabinet top, as shown. Then, screw a 
hardwood runner to the drawer side. 




Mount L-shaped blocks to the cabinet Interi- 
or on both jldei of the drawer. Cabinet rail 
keep* open drawer from tipping down. 




This drawer is guided within the structure of 
the cabinet dseif. Mini mar clearance pre- 
vents drawer from tipping when opened. 




Extended drawer bottom slides In a dado 
art In the cabinet side. Use this method for 
Eight- and medium-duty drawers only, 




Fasten the ten ter- grooved wood guide tp 
the underside of the drawer bottom. Screw 
a hardwood runner to cabinet frame. 




Mott jldeHTtoumed drawer slides need 7i In. 
to operate, so make the drawer 1 In. nar- 
rower than the cabinet opening. 




Use top-mounted drawer slides when in- 
stalling a drawer where no cabinet sides 
exist, such as under a countertop or desktop. 




Here are three simple ways to Install drawer 
dividers [left to right); dado, wood cleats 
and barbed metal channel. 
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MUST LIQUIDATE 

AT LOW CLOSEOUT PRICES! 
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PUBLIC NOTICE! 

We are authorized liquidators ut con- 
sumer products thet mu*t be quickly 
uld fay manufacturer* at dfiitic price 
reduction* for many featoni, each at: 
OlacorrtinLwd Hite*. Last ytir's mod- 
eta, Distributor lurpha. Cancelled or- 
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FLUSH MOUNT LIGHT KITS 

Designed For Ians a I ter? Eieflani Mip shadas 
o( frosted white- on-white glass-, erifcnd ap- 
prox. 5'/ from fan base. Uses 3 standard light 
hums (ml inch. Pull chain on/oFi switch 
Prewired 

Mir, Sug. Retail: *19.95 
Liquidation Price Now 

AntaKp]* Bress Fini,h 'lip'rln 3-224-4M42-QO 
Pn^li^l ***** Finiph lUTTl K 234-63442 *Ot 
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rower eonorators 

• Be prepared. In case of power outage, with a standby 
source of plug-in electrical power whenever needed! 

• Wide variety of models from 1000 to 20,000 watts. 

• Models tor camping, home emergency use, trades- 
men, business and industrial use. 

• Choice of manual and electric start. 

• Single fuel and multi-fuel. 

We made a specie] arrangement with various meniilactuiera to liquidate 
thei r excess quantities ol powor generators Sul set thp model that bast 
suits yOu* fiends All units *re liqiJidaEiGn pri^d *1 baiow dealer cast 1 
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check progress, Wedges anchor The work. 
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Mount pantograph Oh a work board The 
router duplicates iTusvements of styfus. 

r fhLh accessory from Hlac k St Docker tits 
most popular route rs and allows you 
so makf? reliel- carved. decorations, 
plagues and signs out of wood in 40, 50 
or GO percmil i eductions I ruin an origi- 
nal pattern All you have to do clamp 
ihc router to a floating plate that holds a 
steel lube.! system. A handled stylus is 
on on© end of the Lube. 

Ay you mov& the stylus to trace over 
a pattern, the router moves in one of 
die preset reduction ratios to reproduce 
the pattern. The £35 pantograph is 
mad© by dlack & Docker. 500 Hanover 
Pike. Hampstead Md 21074 
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A CLASSIC WINDSOR CHAIR 

(Continued from om# ii?$ 

21 strips. Set aside 12 for the arm rail, 
&nd mile for the bow, 

Start by laminating the bow. Liberal- 
ly coat one side of' each strip with glue 
using a small paint roller or brush. 
Stack the strips, leaving an king] tied 
surface on both top and bottom, 

Then, take the stack and bend it into 
the outer form. Puli the inner form 
against the stack and tighten the forms 
together with a clamp placed in the 
center of the arc. Add clamps in both 
directions until the entire piece is 
squeezed within the forms. Make sure 
the laminations are aligned vertically as 
you work. Allow the assembly to set for 
24 hours before removing the clamps- 
Bend the arm rail the same way using 
12 strips instead of nine. 







due and wedge arm posts and short spin- 
dles to seat from below; to arm rail from 
above, Cut ends flush with dovetail saw. 




Glue stretchers to legs and legs to seat. 
Using a mallet, progressively lap bottom 
of legs until tenon shoulders hit seat 




Weave bow through spindles, keeping 
ends outside arm ra IP. Center bow over 
seat and mark rail where ends Intersect. 



Cut each assembly to finished length, 
measuring from the center of the arc to 
each end, so the symmetry of the curves 
is maintained. Since the finished arm 
rail must flare out at the ends to form 
handrests, glue additional blocks to the 
ends of the rail. When the glue has 
dried, plane the entire arm rail to a 
finished %-ln, thickness. Then, cut the 
handrests to the shape given using a 
jigsaw Or band saw. Shape the bow by 
hand, like the spindles discussed earli- 
er. You should keep in mind that the 
ends taper to 3 /e-in, dia. 

Next, bore the Vk-Ln.-dia. arm post 
holes in the arm rail according lo the 
dimensions and angles given in the 
drawing. Then, place the arm posts in 
their seat holes and slip the arm rail 
onto the post tenons, Mark the shoul- 
ders on the arm post tenons the same 
way you marked the leg tenon shoul- 



ders. Also mark the tenon* for their 
wedge kerfs. These should be perpen- 
dicular to ths wood grain in the seat (for 
the bottom tenons) and the wood grain 
in the arm rail (fbr the upper tenons). 

Disassemble and cut the shoulders 
and wedge kerfs using a hacksaw. 
Next, cut the wedges for all the joints. 
We used ash r but any hardwood will do. 
Each should be about 2 -in, long, have a 
gentle taper— between 5 D and 10 D — 
and be the same width as its tenon. 

Assembly 

The parts should be assembled in the 
following order: arm rail to seat, lags to 
seat, bow to arm rail and seat. Begin by 
laying out the locations of ihe spindle 
holes in the arm rail. They should be 
spaced equally, about 3 7 / ]& in. apart. 
Next, glue the arm posts into the seat so 
(Please turn to pern 212) 




Insert long spindles through bottom of 
seat, then up through arm rail. Glue iowei 
ends to seat. Then, drive In wedges. 




Turn chair over and drive wedges Into leg 
tenon kerfs. Cut off most of tenon with 
hacksaw; trim rest flush with wide gouge. 




Align spindles against bow with even 
spacing. Mark the bow. Bore spindle holes 
by aiming drill bit toward arm rail holes. 




GJue center stretcher to side stretchers on 
flat surface so all parts align In one ptene- 
Thert. use single bar clamp at Joints. 




Place chair on fiat surface. Using pencil and 
Vi4n . -thick block, scribe bottom of each 
leg. Cut off waste with hacksaw. 





Glue bow Into arm rail and over spFndTes. 
Then, split spindles perpendicular to bow 
grain with chlseJ. Drive wedges Into splits. 
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A CLASSIC WINDSOR CHAIR 
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their tenon kerfs are perpendicular to 
the grain in the seat. Then, turn the seat 
upside down, spread glue on the 
wedges and drive them firmly into the 
kerfs using a mallet, Trim the protrud- 
ing tenons flush so the seat bottom 
using a dovetail saw. 

Turn the Seat upright, damp it to the 
bench, and place the arm rail over the 
aim posts. Place a 9-in, support block 
between the rail and the seat. Then, 
bore the spindle holes in the arm rail. 
Use a 3 /h - in. dia. pilot bit and aim it 
toward the corresponding hole in the 
seat below. Stop when the pilot bit 
comes through the arm rail. Be sure to 
clamp a scrap block under the hole to 
keep the rail from splitting as you 
complete the hole. 

Glue the arm rail to the arm posts and 
wedge the tenons as before. Slide the 
short spindles in place through the seal 
bottom. When they are 2 in. short of 
their final position, spread glue around 
both ends. Dnve them in the rest of the 
way and wedge them in place as before. 
Now you should trim the tenon ends 
flush with the seat bottom and sand 
smooth Then, turn the chair upright 
and using a sharp %-in, chisel, split the 
spindle ends perpendicular to the grain 



of the arm rail. Wedge those Joints and 
trim flush. 

Leg-seat assembly 

Begin the base assembly by joining 
the center stretcher to the side stretch- 
ers using glue and clamps. Then, sup- 
port the seat upside down on the comer 
of the bench so the arm rail will clear. 
Next, glue the stretcher assembly into 
the legs and the Kegs into the seal. 
Gently drive this whole assembly 
downward, using a wood mallet Pro- 
ceed slowly, alternating legs. 

As the legs slide Into place, the leg- 
stretcher joints should draw tight as 
well. If one btnds, gentle pressure with 
a bar clamp at the problem joint should 
bring ii snug. After all tenons are seal 
ad firmly, turn over the chair,, wedge 
each leg tenon and trim flush to the 
seat. Using a , /Hn. -thick scrap block, 
scribe a line around each leg bottom. 
Cut off the waste with a hacksaw. 

Next, place the bow in Its approxi- 
mate position on the chair. Slide the 
long spindles in plate so they fall alter 
nattily in front of and behind the bow as 
shown. The bow ends should rest just 
outside the arm rail. Mark the angle of 
intersection, for the bow and arm rail on 
the inside edge of the arm rail. Remove 
the bow and P using this mark as a guide, 
carefully bore the two Va-m.-dia. tenon 



holes. As before, clamp a scrap block 
below the arm to prevent splitting. 

Replace the bow. sliding its end ten- 
ons into the arm-rail sockets. Adjust it 
as required to achieve a symmetrical 
arc. Where the canter spindle inter- 
sects, the bow should be about 22 y* in. 
above the seat. The other spindly 
should fen out evenly as they rise from 
the seat. To align them, step back from 
the chair and carefully Look at the 
pattern. For this procedure, your eye is 
more accurate than measuring because 
of all the curves involved. When satis- 
fied with the spindle and bow place- 
ment, mark where each spindle inter- 
sects the bow. Then, using a Vs-in.-dia. 
pilot bit r carefully bore the holes by 
aiming toward the corresponding hole 
in the arm rail below. Trim the spindle 
ends in. above the bow. 

Remove the bow and spread glue in 
the spindle and arm-rail holes. Slide the 
how over the spindles and into tha arm- 
rad holes. Gently tap the bow until the 
arc is adjusted properly, using a mallet. 
Then split, wedge and trim flush the 
spindle ends Turn over the chair and 
do the same to the bow ends. 

Carefully inspect the chair for any 
scratches or nicks resulting from as- 
sembly. Sand smooth as required, then 
prime and paint the chair with an oil- 
base paint of your choice. Ht 



SOUP UP YOUR COMPUTER 

{Continued from page 76) 

place. Open the bam door arid ium the 
latches outward. Then, the top cover 
will lift, revealing a 10K ROM cartridge 
in the first slot, and three 16K RAM 
cartridges in the other three slots A 
simple upgrade replaces the last (back* 
most) 16K cartridge with a 64 K RAM 
plug-in, which gives your old Atari a 
total of 96K of memory. 

The upgrade kK called 64 K Select by 
Mosaic Electronics, costs about £l?0 
from mail-order houses. If you're seri- 
ous about using RAM-disk, you can put 
in three of those boards for a total of 
196,608 bytes of RAM In your Atari 
800- You'll then have an extra $600 or 
so invested in your computer, but that 
RAM-divk will make it superfast 
Mosaic also makes a 64K expansion 
module for the Atari 60GXL — the dis- 
continued model that comes with just 
t6K of RAM. Retail on this internal 
memory board is S14G — so you might 
want to think twice. That's more than 
the tola! oast of the current, highly 
discounted Atari 80QXL, which has 64K 
of RAM already in place. 

There's also something now for Com- 
modore 64 users. Mosaic recently intro- 
duced the first-ever memory expansion 
for this dlfficult-to-upgrade computer — 
it J s a 64K plug-in cartridge priced at 



£199 96- You gai a bonus of some 
applications software on a disk, and 
several software companies are now 
writing new programs that will use this 
extra memory capacity 

If you'd rather j ust improve the basic 
Commodore 64 system without adding 
memory, the same price will get you the 
Bus Card from Batteries Included. This 
particular product adds so much capa- 
bility that it's mind-boggling. For one 
thing r it lets you hook up parallel-driven 
disk drives to the C-64“and these are 
Inherently faster than the C-S4 s regu- 
lar serial drive. With this item, you can 
also run two disk drives. Adding a 
second disk drive to the C-64 is a big 
time saver if you're doing a Lot of 
programming, running utilities or pro- 
ductivity software. 




IBM 's Personal Computer ttffiws with 64K 0* 
128K of memory, but has room for 256K. 



The Bus Card will also run just about 
any kind of primer from the C-64, and it 
gives you a new version of aasc called 
Sasic 4 c that has lots of extra functions 
and commands. It plugs into the expan- 
sion port, and has another port for 
whatever strikes yqur fancy. 

Probably the most exciting soup-up 
we tried was adding a small, hard-disk 
drive to our IBM clone— the Turbo- 
TAVA. Using an £800 kit from Kamer- 
man Labs, we increased the system' s 
speed and usefulness hundreds of 
times over. Tbe hard disk has a huge 
capacity — 10 megabytes and up. Once 
you install it r you li wonder how you 
ever got along without it, M 
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FUTURE OF NUCLEAR WASTE 

(Continued Irnm page 



NOW— END GUTTER PROBLEMS FOREVER WITH NEW 



source contains from 40 to 100 curies of 
tritium, depending on its flLze/ P says 
Jansen. "These smalt amounts of trfth 
um would pose no safety hazard to 
humans even if they were standing next 
to a light and it broke. If all the runway 
lights were shattered, a person stand- 
ing several hundred feet downwind 
would receive no more radiation than 
he would on a cross-country commer- 
cial airline flight. 1 ' 

So far. the Oak Ridge National Lab 
has designed and fabricated about 
1 r Q00 tritium runway lights. The cost is 
low and the safety factor is high, ac- 
cording lo the government scientists, 
but whether these radioactive magic 
wands become an accepted feature of 
airports remains to be seen. 

While Oak Ridge researchers make 
light From radioactive tritium, their 
counterparts at Sandia National Lab in 
New Mexico are using another byprod- 
uct of atomic reactions to preserve food 
and sterilize sewage. ’ Two of society's 
problem children are nuclear waste and 
sewage sludge," says Rod Geer, a 
spokesman at Sand is. "We figured we 
could combine the two and come up 
with beneficial uses.' J 

The radioactive element in this pro- 
cess Is cesium I37 r byproduct of nude* 
ar fission A large hunk of cesium would 
wither an elephant, but in tiny doses, 
measured in 4L millirads/ F radioactive 
rays kill microorganisms and pass 
through the food, leaving it untainted. 

Irradiating food and sewage 

The process is essentially the same 
for irradiating both food and sewage. 
Microorganisms and insect larvae can 
find hemes in meat or fruit, hasten spoil- 
age and render it unfit for human con- 
sumption. Similarly, sewage sludge is 
full of potentially harmful bacteria. Ex- 
posing them to radioactive rays should 
kill the organi sms without effecting the 
food or sewage in the same way that a 
chest X-ray can penetrate your skin 
without destroying cells or organs. 

One of the fi rst uses for radiation as a 
sterilizer was to kill bacteria on the 
Viking spacecraft without exposing it to 
heat. Following that success on an un- 
manned mission to Mars, the Energy 
Department asked the scientists at San- 
dia to investigate further uses of radia- 
tion. The result ks a pilot sewage irra- 
diation plant that passes dried sewage 
sludge under a cesium 137 radiation 
source. The cesium is shielded in a 
water bath. It is lifted out automatically 
during use to expose the sewage, 

"Tf you xap it with radiation/' says 
5andia H s Geer, "you kill the pathogens. 
It r s just like a tooth x-ray. it passes 
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THERMAR WEATHER FOIL 

THE AMAZING GUTTER ALTERNATIVE 




Ordinary 

Gutter 



THERMAR 
Weather Foil 
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• Can’t clog 

« Stays clean automatically 

• Eliminates downspouts and 
dry wells 

• Works to prevent ice damage 

• Helps stop water leaks 

• Installs easily in 3 hours 
(average home). 



STOPS TRENCHING. EROSION. 

Air Foil designed THERMAR WEATHER-FOIL breaks 
up water sbrer which usually runs from rool edge 
Weather- Foil DISPERSES WATER— produces mil- 
lions oi tiny droplets which tail harmless I; 
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DOWN- 
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eiflh— pleasantly as a ugh? spring ram. NQ I 
SPOUTS NEEDED 1 Eliminates TRENCHING-, fRO- 
SlQN Helps, prevent basement water leakage toe?. 

AVOIDS SNOW & WATER DAMAGE, 

In winter snow can freeze m roof edge making sut- 
lers ineffective. Heat "leaking from inside nome 
artd (breugfi mi caitiffs some melting where rce 
and roof meet Water trapped rnsiGe this ice blanket 
can then 1 low under shingles causing cossiy damage 
WEATHER FOIL'S WEB ' design helps prevent tee 
Gams, 

NO CLOGGING. NO CLEANING. 

Gutter maintenance can be a tenstant problem. Gul 
ters tend to fill with leaves, twigs, and debris 
WEATHER-FOIL design avoids these problems If 
cleaning should ever be necessary just use ordinary 
garden hose— right From ground level . Amaz- 
ing— because it's So very Simpfe! 

INSTALLS IN JUST THREE HOURS. 

first Really New Advance In Guile r Design In 100 
Years Units, snap in place using simple mounting 
brackets. Installaiup tor an average ' home can be 
made in three hours of less— with |usi a foamme* 
arid screwdriver No experience necessary 
WEATHER-FOIL is ruslproof, corrosion prooi- 
should last the life nl ynur home AMD THE COST 
IS MODEST TOO - usually less than the cost of a 
traditional gurler system with its downspouts end 
leaders WEATHER-FOIL FS VIRTUALLY INVISIBLE 
ONCE INSTALLED 



If your gutter system is more than ten years old, you should investigate 

THE THERMAR WEATHER-FOIL NOW! 

Protected by US patents — Mad* in USA 

SIND COUPON TODAY FOR SIMPLIFIED LAYOUT AND ORDERING INFORMATION. DETAILS FREE 
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Better Than 
Cycles and 
Rowing 
* Machines 



Jar IGSA total body cardig vascular exerciser 
duplicates 1 he smooth rtiyth min motion of K-C 
fihUrigfpf the twsl way tofifness. Arm and teg 
resistances adjust independently Patent- 
ed Flywh eel action for m a tchod smoot h ness. 
Quiet, Lite time quality. Soltis lot storage. 
More Effective Than Exercise Hikes 
NofdicTracK adds important upper body 
exorcist and provides more uniform leg 
muscle usage. Higher pulse rates, ere easier 
1c attain because mgre muscle mass i9 e^ L 
atcised- 

Better Than Rowing Machlnew 

All rowing machines hava Ih-S same res is 1 
(ants for bolh armg and legs. Since your 
legs a re 5 times as strong as your arms, your 
arms are over worked while your legs loaf. 
NordicT rack's arm and- leg resistance? are 
Independent and are adjusted according lo 
Individual muscle slronglh. Safer too, no 
Pack strain involved. 

Free Brochure 
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through and doesn't leave any residual 
radioactivity " 

Meanwhile, agriculture researchers 
at the University of Maw Mexico have 
taken the process one stop further. 
They take the zapped sludge, form it 
into pellets and feed It to sheep and 
cattle. So far, the animals are thriving, 

Irradiating food would work the same 
way: Trays of meat, fruit or vegetables 
would he placed on a conveyor that 
would peas under a cesium 137 source 
inside a metal structure. 

For example, pork processors believe 
irradiation would work against the tri- 
china worm, an age-old human para- 
site. The worm larvae live in pork, and if 
the meat is undercooked, the worms 
can be transmitted to people. At the 
moment, heat is the only wa Y to make 
sure the larvae are dead. But a dose of 
radiation could kill the worms, since the 
rays affect living organisms. 

Bugs present similar problems in 
preserving fruit, vegetables and grain, 
but here chemicals serve as pesticides. 
Again, the irradiation logic says a dose 
of rays would kill the living organisms 
and reduce pesticide use. 

At least two years away 

A number of foreign countries have 
been using irradiation as a preserva- 
tive, and the Energy Department has a 
unit working at Sandia. Before irradiat- 
ed food shows up on supermarket 
shelves here, however, the Food and 
Drug Administration will have lo autho- 
rize tis use. The agency, which has 
given initial approval to irradiation, is 
reviewing regulations to allow food pro- 
cessors to irradiate their products. It 
will take at least two more years for 
irradiated food to reach consumers 

While tritium and cesium are useful 
because they emit beta and gamma 
rays as they decay, a third nuclear 
waste byproduct is valuable because of 
Its heat. Strontium 90 is highly radioac- 
tive and must be encased in lead cap- 
sules, but it still gives off steady 
amounts of heat through the case 

Government scientists harnessed the 
heat back in 1951 in a thermoelectric 
generator powered by plutonium. Since 
then, these constant power generators 
have been used in spacecraft and made 
exploratory missions to the planets pos- 
sible. However, using strontium 9D 
from nuclear waste is relatively new. 

Once the strontium 90 is encapsulat- 
ed safely, it functions in a generator like 
other heat sources. For example, in the 
latest radioisotope thermomechanical 
generators (RTMG), heat from the de- 
caying strontium 90 isotope boils a fluid 
which drives a piston that in turn runs a 
turbine to produce ax. power. 



The military is interested in RTMGs 
to power radar, but the Energy Depart- 
ment envisions many civilian uses. In 
addition to powering lights in naviga- 
tion buoys, straight strontium 90 could 
be used as a heat source in oil recovery, 
water lines and sewage lines, according 
to the Energy Department. 

In explaining this new technology, 
Energy Department officials list public 
acceptance as a potential stumbling 
block, especially since it involves radio* 
activity. Even the minute amount of 
information that has leaked out about 
the beneficial nuclear systems has at- 
tracted concern and criticism, 

While tritium lights might soak up 
some nuclear waste, they won't make 
much of a dent in the pile of radioactive 
material that has bulk up over the last 
40 years. At the end of 1982, there 
were 9.000 metric tons of spent fuel 
reds From commercial nuclear plants in 
temporary storage. Military high-level 
nuclear waste is believed to be even 
more plentiful. Reprocessing some 
wastes to glean tritium, cesium and 
strontium as complicated and expensive 
and uses up only minute amounts. 

The wary public 

Many people are wary of anything 
that has to do with radioactivity. When 
the Food and Drug Administration 
asked for comments on its regulations 
to allow food irradiation, this response 
came in from Hick Burcham of Van 
Nuys, Calif.; '‘Has someone lost his 
marbles? Fm sure once the public is 
informed, this idea will be stopped." 

Bob Alvarez, a nuclear expert with 
the Washington-based Environmental 
Policy Center, says there's enough ra- 
dioactive malarial in the environment at 
the moment without adding more 
sources, "'The proliferation of these 
beneficial uses will increase the num- 
ber of places that handle radioactive 
materials/'' says Alvarez r 1L and that's 
where people are really put to risk/' 

Alvarez cites the example of a paint 
factory in Tucson, Ariz., that used triti- 
um lo make figures on watches glow 
Tritium was released from the factory 
and contaminated the city’s public 
school food storage warehouses across 
the street. Nevertheless, Energy De* 
paitment officials insist the technology 
is safe when under proper controls. 

'’You can design the irradiation facili- 
ties and the power generators so 
they're so foolproof that no one can get 
hurt, even If they want to intentionally/ 1 
says Bill Re mini, who coordinates the 
Department of Energy's nuclear by- 
product utilization program. 

So the federally sponsored research 
continues, and officials are sure that the 
next generation of Americans will rou- 
tinely usa nuclear waste as a source of 
light and power. M 
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YOU MIGHT SAVE $2 M TODAY BUYING AN 
OFF BRAND VALVE COVER GASKET. 

AT 3,500 MILES IT COULD COST YOU A BUNDLE! 



the cockpit. AJumacraft has introduced 
four new models for '85, including a 
center console Sportsman ISO, a 17- 
foot, 6-inch fishing boat made to tackle 
large lakes and coastal waters. Like 
other aluminum trailer boats, it f s easy 
to tow; and gives good fuel economy 
due to minimal displacement. 

An interesting trend among builders 
such as Bay liner is the move toward 
package boats — complete boat r motor 
and trailer packages that may include 
everything right down to trolling mo- 
tors and CB radios, all rigged at the 
factory. Component costs are cut due to 
mass purchases, and rigging costs are 
lowered thanks w standardized assem- 




Chfti Craft i 2 30S Scorpion Is quick, yet It has 
it cuddy cabin and plenty of comfort for 
family cruising. The V-huH can handle rough 
waw a* speed 

bJy. The result is lower prices for the 
consumer. Like Bayliner, Basis Pro 
Shops has bad considerable success 
with packaged rigs, primarily alumi* 
num bass boats, and now offers pack* 
age pontoon boats and a larger fiber* 
glass basser as wall. 

With the continuing availability of 
gasoline at lower prices, ultra-high- 
performance boats are on a real roll this 
year Fast r sexy machines like the Chap- 
arral 198C XL can safely handle the 
biggest outboards in the industry — Up 
to 290 horses. The 1 98 comes with twin 
V-hunks and a Foria Potty for over- 
nights. Chaparral also builds a com- 
plete line of high-performance fishing 
boats to 35 feet long. 

AbOLher firm building beats for 
white-knuckle speed beaks is Welkxaft. 
with its sleek Scarab 1, A fitting little 
brother for its larger offshore racing 
models. The 21 -footer is rated for up to 
26Q horses, and could be an outstand- 
ing ski boat- The Nova is a slightly 
larger bull {23 feet long) that may give 
up just a bii in performance, though not 
one iota in eye appeal in return for 
more creature comforis in the roomy 
cuddy. Wellcraft also builds a complete 
line of fishing, cruising and perfor* 
mance machines, all the way up 
through the awesome Scarab 45, which 
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can b& equipped with up to thr^e 370 

horse Mertrutser stemdrives 

Chris Craft is also heavy into the 
performance scene with machines 3ike 
the 3 1 45 Stinger, designed to handle up 
to 400 outboard horses, and the 330S 
Scorpion r a quick cuddy boat with lots of 
vee to take on rough water at speed. 
Chris Craft also builds a fast bowrider, 
the £L r nice for skiing families: 

and. of course, 70 other modelS- 

5e& Ray has a complete Line of small- 
er but fast family cruisers and run- 
abouts on tap this year The Seville 
series is an affordable collection of 
bowriders and cuddies ideal for smaller 
Inland waters, while the larger 230 and 
250 cuddy cruisers should appeal to 
offshore fishermen and overnight cruis- 
ers as well. 

Make and Boston Whaler, two of the 
best-known names in fishing boats, 
have also expanded their lines this yean 
Make with a giant ZB- footer, Whaler 
with 22- and 2 5-foot cuddy models with 
waik-ttvough windshields that make it 
easy to get to the bow for casting or 
anchor handling 

At the other end of the scale. Ho hie 
Cat, long known for its line of extremely 
lightweight sailing craft, has just intro- 
duced the Hobio Bower Skiff. The Pow- 
er Skiff is a 1 5-foot doep-V hull made of 
foam core composite material that can 
take up to a 50-horse outboard, al- 
though 20 to 40 hp is recommended. At 
an ultralight 385 pounds, the Hobie 
Power Skiff should fill the bill for an 
individual or family looking for an aft 
fordable entry level powerboat. 

Inflatable fun 

Inflata b le boats are continuing to pop 
up like helium balloons all over the 
country, and with good reason. They 
weigh less and carry more payload than 
any other type of watercraft. And, when 
the day s fun is done* you can deflate 
them and store them in the trunk of 
your car ortho close! of your apartment. 

Achilles, Avon and Zodiac, three of 
the better-known builders of inflatable 
boats, even offer trailmibte models 
with deep-V fiberglass bottoms at- 
tached to debatable side tubes, de- 
signed to eliminate the often rough ride 
you get in flat-bottom inflatable^ in 
choppy water (see M Rigid Inflatable/' 
All Outdoors, page 34, Mar, '8 5). 

In short, whatever your boating de- 
sires, somebody somewhere has a boat 
waiting for yuu this season. And, with 
interest rates moderating and many 
banks willing to finance for five or even 
seven years, you'd better have lots of 
willpower if you expect to walk out of a 
marine dealer without having bought 
yourself a boat. M 
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PRESERVE YOUR PHOTO S 

ffiMIfllufrtf truifi page 99} 

the best protection against airborne 
pollutants is the same remedy for light, 
heat and humidity — an airtight dark, 
cold and dry enclosure. 

Because of the many variables in- 
volved, no one can predict exactly how 
long a photo's color will last. What is 
known is the relative rate at which heat 
and humidity will affect longevity. Ko- 
dak, using dark storage at 40 percent 
relative humidity and ^S^F. as a starting 
point, says a photo stored at B6* will 
fade twice as fast, while one stored at 
66* wit! hold color twice as long. A 
picture stored at 45 c will last 10 times 
longer than at 75*, and 100 times 
longer at 14" above 0. 

This might suggest that your r^frig- 
tiracor or freezer is ideal for color pho- 
tos. But household refrigeration has 
higher humidity than the optimal 35 to 
46 percent for photos. 

Accordingly, refrigerator-bound pho- 
tographs should he sealed in an airtight 
package. But since such an enclosure 
will trap any moisture present in the air 
at the time of sealing, it s wise to 
dehumidify the package for several 
hours before sealing. An air-condition- 
ed room, which tends to have drier air 
than normal, will do the trick. If you live 
in a particularly humid area, add a 
packet of silica gel to the package 
during the acclimatization process. Be 
sure to remove it before sealing 

Foil-laminated pouches suitable for 
long-term refrigeration storage are 
available from photography companies 
and can be purchased at photo supply 
stores, also your source for silica pack- 
ets. or you can make your own cold- 
storage pouch from several Layers of 
household aluminum foil. Use moisture- 
proof tape to cover the seams, and press 
out all the air before final sealing. 
Should you need to open a refrigerated 
package again allow it to reach room 
temperature first. This wilt prevent 
damaging condensation when the cold, 
dry materials become exposed to warm- 
er, moister air. 

Open display 

Long-term dark storage might pre- 
serve n photo for all eternity,, but much 
Of the joy in photography comos from 
viewing Mounting in a properly con- 
structed album will protect your photos 
from constant exposure to light. AIL the 
better if the album is kepi in a cool, dry 
place. But what about the pictures you 
want to display? 

If possible, never display a photo 
where it r s directly exposed to sources of 
ultraviolet radiation — sunlight or flue* 
rescent light. Incandescent lighting is 
less damaging Rut where ver you locate 
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PRESERVE YOUR PHOTOS 
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+ Heavy-gauge steal damps, plated 
for corrosion resistance 
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3- WEEK HOME TRIAL. 
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the picture, house it in a sealed Frame. 
A glass covering wit! fitter out some 
ultraviolet light, bui a better choice is 
Lucite, Plexiglas or similar plastics that 
have been maoufartured specifically to 
absorb ultraviolet. Use a mounting mat 
to maintain a slight separation between 
the print and the transparent cover! ng. 
ShOuld you use a transparent lacquer 
spray to protect a print, framed or not, 
from soiling? Probably not. And this 
brings us to the touchy area of mount* 
ing and storage materials. 

Mounting substances 

Generally speaking, the less you do to 
a photograph,, the better. According to 
photography manufacturers such as 
Kodak and Polaroid, some storage, 
mounting and display products contain 
substances that can be harmful to color 
photographs. Because the compositions 
of these products vary from item to item 
and brand to brand, the photo compa- 
nies only specify the substances that 
are harmful, or the conditions they 
create. Lacquers are a case in point. 
Kodak states that soma are good. But 
those whose solvents create a peroxide 
Formation are not recommended 

Ln the absence of specific recommen- 
dations or a degree in chemistry, you'll 
have to read the contents information 
on materials packages, or stick to prod- 
ucts positively guaranteed by your local 
photo supply store. 

Among the types of storage and 
display materials recommended by the 
photo manufacturers aro albums, boxes 
and envelopes made of acid -free papor 
or board, polyethylene, polyester, cellu- 
lose acetate and acrylic plastics. Glass, 
porcelain, aluminum, stainless steel 
and metals coated with baked enamel 
are also on the approved list 

Materials to be avoided include ordi- 
nary cardboard; paper with high sulfur 
cement (found in the most inexpensive 
black- paper albums); and brown paper 
(such as that used for grocery bagsl. 
Glassine envelopes, or any envelope 
whose giued seam runs down the cen- 
ter, should be shunned. Ditto for plastic 
coverings made from polyvinyl chloride 
and polystyrene. Unfinished and un- 
aged woods can emit fumes. So can 
recently finished woods, and plywood 
and particleboard, which contain glues. 
In fact, glues and adhesives such as 
rubber cement, white pastes and glues 
and mucilage, shouldn't be applied di- 
rectly io photographs. Neither should 
inks- Confine writing 10 the borders, in 
pencil 

Professional help 

Knowing how to keep your future 
photos safe offers little consolation for 
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pictures that have deteriorated already. 
Yet there's hope for all hut the most 
faded slides and print negatives. 

A custom photofinishing lab, the type 
used by commercial photographers, ad- 
vertising agencies and magazines, can 
use a technique developed by Kodak to 
analyze the losses in a slide or negative, 
and reconstitute the picture by keying 
in on the most important colors in the 
scene — skin tones, for example. 

This is a time-consuming, cut-and-try 
process that requires a significant 
amount of personal attention. It might 
cost you S20 or more for the fim slide 
or B x 10 print Because high volume 
photofmishers such as the one-hour 
services and mail-order labs use auto- 
mated processing equipment geared 
for fast turnaround, they usually do not 
handle this type of work. 

For the same reason, it also might he 
worth your while and money to entrust 
that special roll of film to a custom lab. 
The quality of the original processing 
can effect the long-term stability of 
prints, slides and even negatives. 

Although all types of photographic 
labs use basically the same printing 
papers and developing chemicals, ad- 
herence to the manufacturer's process- 
ing instructions may vary. Custom labs 
work for demanding clients, so they're 
set up to pay individual attention to the 
work. They" re also equipped to perform 
some very complex — and very expen- 
sive — processing that can give photos 
an indefinite lifespan. 

One of these processes, the dye- 
transfer print, takes an experienced 
operator days to create and costs hun- 
dreds of dollars. A less expensive alter- 
native as tha Ctbachrame print. These 
are made on a unique dye-imp regnated 
paper marketed here by Ilford Inc. 
Average cost is around $30 for an B x 
10. The catch? Cibachrome prints can 
only be made from slides, 

Lowest cost alternatives 

Perhaps the least expensive way to 
preserve your color photos Is to have a 
black-arid- white copy and negative 
made from the original. Since black- 
and-white photos don't fade, you can 
use them for display, or simply file them 
away for posterity. This is a particularly 
good alternative for photos where the 
subject is more important than the 
print's color. 

If there's a color photo you want to 
display r have several print copies made 
when the original is processed. That is, 
while the negative or slide is still in top 
condition. And since Folanoid-type in' 
stanl prints have no negative , it's wise 
to have a conventional photographic 
copy and negative made. With extra 
prints, you can display one until it 
fades. Meanwhile, you'll have the dupli- 
cate copies on ice. IW 




high-tech 

catalog 




A trustworthy 
guide to whet's 
new In com 
I outers and 
electmnics 



For many 
years, the Illus- 
trated Healhkit 
Catalog has 
been a guicte to 
new end excit- 
ing kit prod- 
ucts for people 
like you to butld 
To enjoy and learn 1 
from them, while 
saving money in (he 
process, Discover 
over 450 fascinaling 
products in computers 
end peripherals * micfo- 
pjocessors * robotics ■ 

Ham radio ■ comput- 
erized weathef inslfu- 
merits * energy and 
home security * stereos 
and TVs * test in- 
struments - elec- 
tronics educaiion 
and more. 

Send /or you/ free 
catalog now , 

m bp 

Please send fm the *sies: FREE 
HEATHKIT CATALOG 
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Compciriy 



WATER WELL 
DRILL KIT 



Now you cart drib 
a water well or a 
free flowing 
spring in your 
backyard. Have all 
the pure, fresh 
water you want 
FREE! 





Easy to operate 
as your power 
lawn mower) 

FREE 

COLOR BROCHURE 

CALI TOLL f ME 

1-800-821-7700 
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THE FIRST STEP 
IN INSTALLING 
A DUVINAGE 
SPIRAL STAIR KIT: 

SEND FOR OUR 
FREE BROCHURE. 
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^ « 300 in one 
i mane 

SRSS'- — • **■" 



\.- expect to 
gross over 
1* 12,000 first year 1 
combining soti 
drinks and coffee 
We sell at Sport- 
ing Evenls 
County Fa>rs. 
never made so 
much money and had so much fun 1 " 

IDEAL BUSINESS OF YOUR OWN! 

Small investment opera! e lull time or 
spa'© time Our years of experience 
will provide you wrth everything you 
need to make b*g money with Mini 
Donuts Completely self-contained 

OR, GO ANYWHERE WITH THE MINI 
DONUT FACTORY 

LtyntafliqM nl-.irm 
Tfth.c vteir W- '- &XmjI 
rqrlMy In diHi^nnl 
Henb 






^ Call for 

FREE 
BOOKLET 
328-8213 
TOLL TREE—.*, 
The Donut Man 

A ULPtum 'Ij.nt^WU 

4V.' Ti]hi A.h r+rir*f-. tmir V! 
u-rwipujT.il MW'/JJII 

iunmiw 



WHAT! HE DOING! 
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28 Ways to Help 
You Qualify for 
the Job You Want 
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Diploma* and ?-Tiir Qigim 

Now at home in your spare 
lime, wiihoul any prsviCwiS 
experience, you can Itain 
Tot a money- msfcinig earefir 
even n«i a Two- Year 

degree Call or send for 

color brochure and inlormgtipn on ihe carw iield 
thal mlMsis you most and how 1 o train tar it 

1-800-358-5858/ *?S<i 
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FREE BROCHURE 


(6 12 , 753-3204 
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RACE TO NOW HERE 

^Cfwffnwod /rom iJd^e JOIJ 

traditionally held on the first Saturday 
in May and IS jointly sponsored by 
Boulder's KADE-KBCO radio station 
and the Wano Co. r a local Goers beer 
distributor. Tho event regularly attracts 
as many as SO contestants and 35,000 
to 40.000 spectators. 

A pageant it's net 

A prerace publicity release offers this 
bit of hopeful hyperbola: "The Chal- 
lenge is widely known for its amazing 
array of human-powered vehicles capa- 
hle of traveling over land and water 
with parade-tike pageantry.' 1 

Well, not exactly. Some entries sink 
or capsize before they're barely under 
way, Some collapse under their own 
weight. Some become hopelessly mired 
in mud. And some just slowly fall apart 
along the way, spewing a trail of bits 
and pieces behind them. 

Finishing first is not the only way to 
win. Most contestants consider it fortu- 
nate to finish at all, and never mind how 
long it tokos. The curreni course record 
is one hour, 10 minutes, a feat accom- 
plished last year by a three- man team in 
pink jailhouse Stripes called the Kowa- 
saki Kops and Kons. 

Since speed is not one of a Kinetic 
Sculpture's major attributes, other fac- 
tors are taken into consideration. En- 
tries are awarded points according to 
originality of design, which may or may 
not have anything to do with practical 
engineering. Crewmembers are judged 
on the creativity of their costumes— 
usuaJly the more bizarre r the better — 
and on their ability to cope with catas- 
trophe in a spirit of exuberant bravado. 
Thera are also a number of special 
awards, such as for the ugliest entry, 
the funniest, the craziest, the last to 
finish and the one suffering the most 
ignominious disaster. 

Frizes are modest and are usually in 
the form of gift certificates to local 
shops and restaumms. 





This is the truck that Jack built. 



He saved 
$1000 
You can tool 



foryaurFHiE 
color brochure call or write 
TOLL FREE. 1 800 353 1030: 
in Michigan call 616 / 849 - MOD 



Easy-to- build semi -kit can save you money Engine is 
completely assembled, frame is welded and painted 
vbu lust bolt everything together lusing common 

r tools ano our 22 54 , fuUy illustrated in- 

* structlpn sheetj and start hauling! 

* 16 HP Qf 11 HP 5 Hggs 0 SlrattDJi engini 
■ Hydraulic disc duxes wiih parting orate sunfferd 
• El seine star I slandartl 

■ Automatic iransrrH&itoir wlih Forward and recant. 
4 Full, one -quarter ton payload capacity 
* Dumping tied measures 44 ' -i lA D ell . 

# 4- wheel models miiti cab a Isa available. 

Carl Heald, Inc., 

Dept. NZG, P.Q. Box 1148, 

Benton Harbor, Michigan 49022 



A West Coast import 

Not surprisingly, this appealing fool- 
ishness first got its start on the West 
Coast r where zany crazes are taken for 
granted- In 19G9, Hobart Brown, a 
metal sculptor in Femdaie, CaUf. r creat- 
ed a weird-looking, five- wheeled cycle 
fbr Ms son. Friends and neighbors, 
intrigued by its looniness, rushed due id 
concoct their own equally Outrageous 
contraptions. A competition was soon 
held and proved so popular it became a 
yearly event 

In 19 SO, the kinetic craziness found 
its way to Boulder and there IT 5 been 
ever since. Everyone agrees lt J s silly, 
but nobody cares. They're having too 
much fun. M 
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PM 

PHOTO 

HINTS 




■ 



Lint and dust that adhere to negatives 
and slides may appear as specks and 
spots on your prints and enlargements. 
Always take the time to check through 
a magnifier before making your prints. 
Once you've located the debris, remove 
it with a Erne-point artist's brush. 

— Kenn Oberrecht 



Speck-buster 




Here's another way do dean lint and 
dust The accessory snoot for the Dust- 
buster vacuum is fitted! easily with a Stat- 
icmaster film brush. Cut the handte off 
the Statiemaster. and secure the brush 
with pop rivets . — William J. FrarJer 



Beat the shakes 




An oversized shutter-release button 
can help you make exposures without 
jerky motions. Screw the accessory 
button into the threaded cable release 
hole..' — ilbb "Graeme'* Grewell 



NOW! Get in on the PROFITS in 
SMALL ENGINE REPAIR 



Work pari lima, fuh Einta 
HgM rt horn* — n« h*|p 

f ou BV*ry p.|*p ffi th* Wlf. 

No doubt ahoiil -i ss a .small er-gne 
pro. you can ash sn on tire Me de- 
mand for qualified mEn in one of fenEi-- 
f»tet growing mdualnes You'^ 
he a-bLfi 10 wmmgnd lop iKKjrty rafts of Irum 
« r hwr — , 



$?5 00 to SW-00 per 
10r labor. 



-anotitit'siust 




Plintv 01 BultllflU wiping Isr qnHliid mm- 
5 b.aOQ.aoi Small Engines Art In Ilia Toda r I 

“har's- Uiej official fiDU.pl I rom lha Engine Service Asir- , and 
nne-mi lion hew engines are being bu-ilc Bach moritn. With 
Fol&y-Bfllsaw Training, you Cfifi s&Qn havq tb5 skill and 
knowledge In make lap murey servicing Ehe^e engi-ies 




tialmlBrur Tdc>'i i id Equlpnirrl PL-JS 4 h» f he it 

an rwj*5 so keif aw h ta tun c*n 
NO EKPEfliENtE NECESSARY 
You don r neea 1o be a 'botn mtchan id or Have any prior 
tsperlenti Lesters are fully illttstttftd su dtar yau 
can't go wrong, am? witn our latnous ! reaffl- by-doing 
meihod you gel practical 'hirHtt-cn' exuerifflcs 
rW f T.“.r7n^; “ HHtFiaU — “ 1 

KlPI-ife Ctrr, Uh. Mill PR * 1 
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Your Spare Time Hours 

CAN PAY OFF 
BIG! 




You loo can own your own highly prof liable 
money-making busmen. It's easier than you 
mink. We have guided thousands of men into 
Ibeir own successful carpet cleaning, wall 
westing and upholstery cleaning businesses. 
Most started in their spam time — many went 
fuN time when profits exceeded their full time 
tabs. No experience necessary. Everything 
you need fo build your own growing lifetime 
business is included. You'll be pleasantly sur- 
prised how easy it is to BE YOUR OWN BOSS. 
4uat mail Ibis coupon for your FREE FACT KIT. 
No obligation ... No salesman win call. 



COUPON TODAY 



Since 1WS | 

VCWl Sctarflder Company, Dwpt. 1055 
ISM Junction Avm. Racine Wl 53403 I 

Please send me your FREE FACT Krr showing B 
howsasy ll is to own my own Von Schrader busF I 
i -ne^a- No obligation. Mb salasman will call. 



| Print Name 
! AdcFress 
Orfy 



State 






1 



I 



SAVE *10. 




at your LHHAUL Center 



Get towing with the only hitch 
that’s backed by an exclusive nation- 
wide warranty honored at over 1 ,250 
locations in the U S. and Canada. 

Have your hitch installed while-ymi- 
wait with fast and convenient service. 

We re open 7 days a week. Find us 
under U-Haul in the white pages. 



J 
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Here's one more way to turn up the pressure on tomorrow's diesels. 



BY JAN P. NORBYE 



T urbocharging is great. For passen- 
ger-car gasoline engines,, it current- 
ly has no equal. But for dieseLs, from 
now on the turbo will have to face 
competition from the pressure- wave su- 
percharger, judging by the Comprex- 
supercharged Volvo 760 we drove re- 
cently in Europe. 

The turbocharged Volvo six-cylinder 
diesel is highly civilised as diesels go. 
But the Comprex-hoosted version is 
something else. At one point in our test 
drive, we found ourselves at the bottom 
of a steep grade, the engine turning a 
mere 1.3 00 rpm in fifth gear. Without 
downshifting, we floored the accelera- 
tor. and the car instantly began to gain 
speed. The Volvo could take hairpin 
turns at 15 mph in third gear just by 
flooring it and letting the supercharger 
pull us on through. 

Was this really a diesel car? Yes. Just 
stop and let it idle. The typical diesel 
clatter lets you know immediately. But 
under way, the additional power under- 
foot makes the car an entirely different 
driving experience. 







Though the Comprex device is belt- 
driven by the engine, you'd be mistaken 
to consider it a positive displacement 
supercharger. And despite the fact that 
it uses exhaust gas energy to pressurize 
the intake charge, you can't accurately 
call it a turbocharger, either, 

The trade name 
Comprex is a combina- 
tion of the words com- 
pression and expan- 
sion, chosen by the 
Swiss firm of Brown, 

Boveri fit Co. {BBC). 

The Comprex princi- 
ple was tested on gas 
turbine engines as far 
back as World War II. 

Every major carmaker 
in Europe is t&siing the 
Comprex. though Ope] 
has the only one al- 
ready on the market. 

BBC proposes its 
pressure- wave super- 
chargers for diesel en- 
gines only, although 



Ferrari used Comprex compressors on 
its Formula One racers a few years ago. 
BBC says Comprex is not suitable for 
spark- ignition engines because they are 
throttled and run with a constant air/ 
fuel ratio. The diesel runs without throt- 
tling of the intake air supply. 



irvtalFatlon of Comprex lysiem li bulky, requiring a drive belt, 
Intercooler and hookups to intake and exhaust manifolds. 
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What advantages does the Comprex 
have over the turbo? Start with instant 
response to the accelerator, higher 
torque at low rpm and the potential to 
regear the car for higher road speeds at 
any given engine rpm. 

But can the Comprex do the same job 
as turbocharging in terms of specific 
power output? Absolutely. On Opal's 
2.3-liter Four, which delivers 85 hp at 
4,800 rpm in normally aspirated trim, 
the Comprex boosts output to 95 hp, at 
a reduced 4,200 rpm. Torque jumps 
from 84 lb -ft to 143 

In emissions tests, a Comprex- 
eguipped 2-3 -liter Opel engine easily 
met ail 1985 federal emissions stan- 
dards except for particulate levels, a 



How It Works 

Think of if as an aerodynamic compres- 
sor. Instead of vanes or pistons, gases 
do all the work. The core of the Com- 
prex pressure-wave supercharger is a 
Cylindrical rotor, whose shaft is belt- 
driven from (he engine crankshaft at 
four to five times Ihe engine speed The 
power drain 1$ V? hp at full speed. 

One side of the roior housing has 
ports lo Ihe fresh- air intake and intake 
manifold. On the other side, ihere are 
ports to the exhaust manifold and tail- 
pipe. Straighl, open-ended channels 
running through the rotor serve as gas 
passages where the fresh air F at atmo- 
spheric pressure, laces the exhausl 
gases, still pressurized by their expul- 
sion from (he cylinders Pressure waves 
are formed when Ihe exhaust gas 
bumps into (he intake air. 

Formation of She pressure wave, 
which does all the work, is due strictly to 
the porting on the rotor housing. Along 
with the rotor rotation, the porting deier- 




Channerfs in rotor (front] align with potn 
In exhaust and fresh-alr housing* (rear]- 



rriirm the flow of exhaust gas and fresh 
air into and out of each channel. 

Using exhaust gas to compress fresh 
air is possible without any mechanical 
means of separation, because when 
two fluids of unequal pressure meet, the 
first thing lhat occurs is an equalization 
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problem that could be solved with new- 
design particulate traps 

Neutralizing complaints 
Drawbacks most frequently cited for 
the Comprex are high cost, bulky instal- 
lation package, increased weight and 
excessive noise. BBC has worked to 
neutralize those complaints. The Com- 
prex comes within 2 percent of match 
ing the cost of a turbo installation and, 
in smaller engine applications, weighs 
within a half-pound of a turbo. In the 
vehicles we drove, the Comprex had 
been fitted without making power 
bulges in the hoods or stealing interior 
space. And we can report no objection- 
able noise levels- ff4 




ol pressure. Gas mixing across the front 
line would be a secondary event, if 
given the time. Bui the Iasi spinning ol 
the rotor and its indexing with the pods 
prevents that. Some exhaust gas recir- 
culation may occur, but its only effect is 
a reduction of NO* emissions. 

Thus, the process that occurs in the 
channels is simply a transfer of pres- 
sure from the exhaust gas to ihe fresh 
air. Unfortunately, Ihis also has Ihe 
effect of heating up the air. making 
interoooling almost a necessity. 

Unlike a turbocharger, the Comprex 
supplies a high charge-air pressure 
even al low engine speeds. Since ihe 
energy exchange occurs a! the speed of 
sound, the throttle response doesn't lag 
like turbochargers, either 

The Comprex provides a boost pres- 
sure range of 10.3 So 14.7 psk Boost 
pressure is regulated by a wastegate. 
The Comprex aiso needs a cold-starting 
valve to bypass the blower until the 
engine is running under its own power. 




NOW RE-SIDE 
YOUR HOME 

FOR 



■THAN 
PAINTING! 



How much would II cosl to have your 
home painted? And then every lew 
years, you'd need to do it again For less 
than this you can install your own siding 
with a Home Kit from Creative Technol- 
ogies (America's leading mail order aid- 
ing company.) 

Yes, you save as much as ' l h the aver- 
age cost ol installed siding. And it's so 
easy — it you can drive a nail and cut on a 
straight fine you can do it 

We send you a complete kil ol vinyl, 
aluminum or steal siding — your choice ol 
22 colors — everything you need, right 
down to the nails and tools. 

Easy-pay with an FHA Home Improve- 
ment Loan or our own interest-free $7.00 
a week plan. 

Make Big Money, Too 
One* you've done your own home you're 
automatically qualified to be a Creative 
Technologies dealer. When friends and 
neighbors admire your home and learn ol 
the money you saved, just sign I hem up. 
making up to Si .000 per order . even 
more n you install for them. 

Send for exciting money-saving, 
money-making details withoui obligation. 
Mail coupon today. Easier yet, call toll- 
tree 1-300-521-1234 right now. 




or call 1-300-521-1234 



I creative technologies, Inc, rmpi pw« 

I wa Vti i, os Hd North Little Sack. AS .2)17 

Yrrt rush mn TuM dn-lails Wo Db-rjahon naiBlii-srnan 
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REAP SEAT MOUNTING 
BRACKET ACCESS HOLE 
(USE GROMMET) > 



TAftUGHT 



RADIO 



■WIRE LOOM 
ACCESS HOLE |USE 
GflOMMETt 



Bulkhead 

(OP FIREWALL) 



battery 
(or fuse- 

BLOCK) 



Pface your antenna 
carefully and wire it 
correctly so your 
car’s radio will work 
at peak efficiency. 



FRO NT- MOUNTED ANTENNA 
NEEDS SHORTER UrtfiE RUNS, 
TO RADIO 
AND BATTERY 



ANTENNA 

LEADro 

RADIO 



ALTERNATIVE 
TAF TO UGHT 



ANTENNA LEAD 
AND POWER TAP 
RUN BENEATH SIDE MOLDfNOS 



MOTqr FQ* 

POWERED 
antenna 

POWER TAP 
ToeAFrgfiy 
OR FUSE SLOCK 



BY MARC STERN 



AN TEN N A LE AO WIRE 

™ P€*m UWL FOR 

M0TO*4«D ANTfNNA 

A rear-mounted antenna needs long wire runs, but 
won't pfck up ignition noise For motorized models 
you can tap power from a ta Wight, u shown above. 



G arbage in, garbage Out. That axiom 
of computer programming ap- 
plies equally well to car radios 

No matter how expensive your car's 
tuner is, the sound it puts out ean J t be 
any cleaner then the signal U receives 
from the airwaves. To deliver the clear- 
est possible signal to your tuner, you 
need a properly installed antenna, one 
that's at least 31 inches tall. After 
reading the Instructions that come with 
the antenna you choose, line up the 
proper tools: a hole punch or keyhole bit 
for your electric drill: wire ties; a snake 
to pull the antenna cable through the 
bulkhead Into the passenger compart- 
ment; slip-joint pliers and flat*bladed 
and Phillips screwdrivers. A good crimp 
tool and connectors, fiJe r and soldering 
iron and solder should also be on hand 
Before you get to work, think careful' 
Ly about the antenna's location. Ideally, 
it should be dead comer on the roof for 
best reception- But since this often is 
impractical, your next best choice is one 
of the fenders. If you intend to install a 
motorised antenna, you r ll have to find a 
spot with enough room for the 



amenna/dnve-motor assembly. This as- 
sembiy also includes a tube through 
which the antenna travels up and down 
In today's smaller cars, die most likely 
location is the ttunk because there's 
usually not enough clearance in the 
front fender panels. 

On the rear hander 

A rear mounting Location means 
you'll have to snake the antenna cable 
through the car to the radio. Whether 
you install a motorized antenna or not, 
rear-fender mourning might prove 
worth the extra work. You'll be placing 
the antenna away from ignition wires, 
electric motors and computer modules 
that could add noise to the radio signals. 

Once you've selected an antenna lo- 
cation, take the appropriately sized 
punch or keyhole bit and make the hole 
for the antenna base. Be sure to deburr 
the edges so it is smooth. 

If you are using a nonpowered anten- 
na, mount the weather-seating grom- 
met or shield first. Feed in the coaxial 
cable, and insert the antenna's thread- 
ed base. Tf you are mounting a powered 



unit, you will have to set up the anten- 
na. 1 ' drive motor and brackets first. 

If the antenna is nonpowered, you' 11 
have to get inside the fender or trunk 
and install a lockwasher first and then a 
large hexnui. A powered unit will have 
the same loekwasher, but It will be 
mounted externally In this case, a trim 
nut will he used instead of a hexnut. 

To this point, the installation has 
been fairly easy, but now it becomes 
more complicated because you must 
run the ctwodei cable to the rear of the 
car's radio. 

If you have chosen a front fender 
panel, the job isn’t very difficult be- 
cause you are dealing with a short run 
of cable to the radio. Simply route the 
cable from the antenna to the bulkhead 
and find an access hole to the passenger 
compartment. One of the holes through 
which the major wire bundles go should 
do nicely. The most difficult problem 
probably will be getting the cable 
through the hole, because most of it will 
he taken up by the wire bundle. Use the 
snake to gee the cable into the passen- 
ger compartment Once the cable is 
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inside, simply run it to the rear of the 
radio and insert the antenna connector. 

In routing the cable through the en- 
gine compartment, keep it as far away 
as possible from interference sources— 
electric motors, ignition wires or com- 
puter modules. This will minimize stray 
noise pickup. So will the use of a good 
double- shielded cable. Be sure that any 
bends in the cables are smooth- Sharp 
bends will decrease system efficiency. 
Secure the cable “with wire ties wherev- 
er possible to keep it from flopping 
around and possibly chafing. 

Rear mounting poses a different sot 
of problems. For this, you'll need the 
snake to get the cable into the passen- 
ger compartment through the access 
holes in the rear-seat mounting bracket 
Be sure to use a grommet in the access 
hole to keep the cable from chafing. 
Inside the car, the easiest route to the 
radio is along the base of the door line. 
Loosen the moldings and run the cable 
underneath. Try to keep the run as 
straight as possible. 

Power for the antenna 

If you are installing a powered anten- 
na in the trunk area, you'll need to 
locate a power source. Solving the pow- 
er connection to a front fender-mounted 
electric antenna is simply a matter of 
routing power cables from the battery. 
One possibility for a near mount is 
taking a tap off the electrical lines 
feeding the rear lights. You should use a 
heavy-gauge wire, 16 or 14, for the 
power feed. 

If you can't use this method, you r lt 
have Eo run cables directly from the 
battery or fuse block. To do this, attach 
color-coded wires to the positive and 
negative terminals of the battery Run 
them through the bulkhead, then 
through the passenger compartment, 
under the appropriate moldings and nut 
through the rear seat area. You can also 
use the fuse block for power. This will 
shorten the length of gable while elimi- 
nating the necessity of taking power 
from the battery. 

Wiring the unit 

With a powered antenna, the most 
important consideration is wiring up 
the unit properly. If you use color cod- 
ing, you simply have to hook the red 
wire to the positive terminals m the 
battery and antenna motor. The black 
wire will connect the negative terminals 
at each end- 

When you've finished installing the 
antenna, be sure to tune your radio lo 
the antenna. You'll find the tuning in- 
formation in your radio's manual, but 
simply. It involves tuning the radio to a 
weak AM station, then adjusting a 
trimmer capacitor to the point where 
the signal comes in the loudest. Thai s 
all there is to it. IW 
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NEW INDY ENGINES 




Buicfc, Chevrolet Renault and Porsche are 
all headed for The Brickyard. Can 
the Japanese be far behind? 



BY STEVE POTTER 



A t the Indy 500 this year there's one 
. thing you can pretty much count 
on: The race will be won by a turbo- 
charged Ford-Cosworth DFX engine. 
The British-built racing engine, winner 
of the past seven Indy 500s, is a devel- 
opment of the normally-aspirated Cos- 
worth DFV that dominated Formula 
One racing from 19G7 through H B2. 

But after this year, all engine hots art? 
off at Indy Buick and Chevrolet have 
stock-block V6 turbo efforts that have 
already powered racing cars, and the 
big news at last fall's giant Specialty 
Equipment Manufacturers Assn, show 
in Las Vegas was that Chevrolet would 
sponsor the development of a new 
"pure' 1 racing engine for the 1 986 Indy 
car racing season. 

Other major manufacturers have 
publicly stated their interest in Ameri- 
ca's most important race, and privately 
even more carmakers admit they are 
taking a hard look at Indy. 

Why car makers race 

The Cosworth Formula One engine, 
whose development was sponsored in 
the mid-1960s by seed money from 
Ford, was eventually made obsolete by 
newer powerpEants designed by Re- 
nault. BMW* Ferrari/Fiat, Honda and 
Porsche. The same factors that enticed 
major automobile manufacturers into 
Formula One — enormous public visibil- 
ity and the hope of enhancing their 
engineering reputations — is drawing 
American, European and perhaps even 
Japanese carmakers toward Indy. 

Manufacturers have always found 
the Indy 500 a good way to polish their 
company's reputations. In the 1930s, 
Ford commissioned the construction of 
a dozen n&thead VB-powered r front- 
wheel-drive Indy cars by Harry Miller, 
that generation's American race engi- 
neering genius. Despite a massive ef- 
fort, the cars didn't win. But they did 



put Ford's name in the spotlight, and 
helped: establish a reputation for the 
company as the premier domestic sup- 
plier of hot rod technology 

As late as 1952, when one of its 
entries was the fastest qualifier for the 
SOO, the Cummins Diesel company in- 
stalled modified versions of its truck 
engines in a variety of racing chassis. 
That pole winner a third of a century 
ago marked the first use in automotive 
competition of the turbocharger. 

In the same year, Ferrari sent a larger 
engined vers ion of its World Champion- 
ship grand prbc winner to Indy. The 
effort tailed whan one of the car's wire 
wheels collapsed. 

In the mid-’&0s, Chrysler explored 
the possibility of an Indy car with a 
modified version of its production-line 
Hemi engine. Chrysler engineers worn: 
so far as to install an angina m a Kurti? 
Indy roadster chassis for tire tests ' 
The hybrid want fast enough to scare 
the Indy sanctioning body into rewrit- 
ing the rules, eliminating the displace- 
ment advantage that overhead-value 



The Cbevrolet-Perake VS will be 
a drap-ln replacement for the Ford- 
Ccsw&rth. It's a 4-valve. twin-cam detlgn. 



rocker arm engines enjoyed over the 
Meyei^Draka Gffy four cylinder—a tra- 
ditional racing engine with overhead 
cams and four valves per cylinder. 

Stock-block handicap 

That was a handicap Mickey Thomp- 
son faced when he brought h Buick - 
powered mid ‘engine car to Indy in 
1962. On its return to Indy the follow- 
ing year with Colin Chapman 1 s Lotus 
i earn, Ford tried to solve the problem of 
less horsepower hy making fewer pit 
stops The strategy didn't work, and for 
1904 Ford's engineers whipped up an 
overhead-cam, four-valve conversion 
for their production-based VS. 

Since then, the ru] omakers have tried 
to encourage stock-block participation 
at Indianapolis by reviving the displace- 
ment advantage they’d formerly en- 
joyed over pure racing engines 

Production-based engines have been 
able to make the starting field, but 
except on road courses where mid- 
range torque is important for accelera- 
tion off Ihe comers, the normal] y-aspt- 
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rated rocker arm engines haven't en- 
joyed much success. 

So far the turbocharged stock blocks 
haven't done much better, despite a 
209 to 1 61 -cu.'in. displacement advan- 
tage over blown racing engines. Ten 
years ago, when turbocharger boost 
wasn't limited by the rules. Jerry Grant 
drove the most powerful ear ever to 
appear in indy car racing, a turbo- 
charged American Motors VB- powered 
Eagle. The engine was overweight, so 
the car didn't comer well- Bui with 
1,100 hp, the old Eagle simply flew 
down the straights. 

V6 contenders 

Since then, both Chevrolet and Buick 
have tried to develop the racing poten- 
tial of their small-block V6s. 

West Coast engine whiz Ryan Falcon- 
er started his development program on 
the Chevy V0 — with financial support 
from Chevrolet Engineering — in 1980. 
just as the politiciaJ battle for control of 
tndy car racing between the United 
States Auto Club and Championship 
Auto Racing Teams was at its height. 
These days CAHT runs the PPG Indy 
Car World Series, and controls ail the 
races — except Indianapolis, where 
USAC is the Speedway's captive sanc- 
tioning body. 

USAC has tried to encourage the 
participation of major car companies 
while CART, whose members are most- 
ly budget-conscious car owners, hasn't 
been eager lo seo now technical devel- 
opments that might make its members' 
current engines obsolete. At Indy, in 
addition to their displacement advan- 
tage, overhead-valve engines have an 
1 8-percent boost advantage over pure 
racing engines. Even after five years of 
development, the Chevy and Buie k V6s 
need the boost advantage to match the 
peak 750 hp of a Coeworth DFX. Some 
teams claim that the V6s are now 
peaking at 810 to 830 hp in Indy mm. 



but so far they haven't been able to do 
so for a full 500 miles, 

Chevy's 4-cam VB 

Chevy's involvement with the pure 
racing engine that will bear its name is 
mostly financial. Roger Psnske put the 
deal together, and the engine will be 
developed by a new company in En- 
gland — llmor Engineering— owned by 
Fenske and former Cosworth engi- 
neers r Paul Morgan and Mario Ilian. 

The llmor Chevy will, like the Cos- 
worth, be a 90* V8 with a typical racing 
engine's 4-valve cylinder bead configu- 
radon. It won t see competition until 
1986- 

Buick has given a stronger commit- 
ment to its Indy V6„ and m practice last 
year Pat Bedard achieved some fast laps 
in a Buick-powered March before crash- 
ing. Over the past winter, Buick feels it 
has made so much progress with the 
engine that it will be able to compete on 
even terms with the Cosworth, even 
under CART rules. Look for severe! 
teams to run the Buick this year, while 
AJ. Foyt may run the Chevy V6 in a 
second car. 

Imported poweiptants 

Foreign manufacturers also see the 
publicity value of participating at Indy. 
Five years ago, Porsche was poised to 
enter the fray. The German manufac- 
turer went so far as to unveil an Indy car 
chassis fitted with a 2. 65-Uter version of 
its venerable flat Six, equipped with 
water-cooled four- valve cylinder heads 
But that was in the middle of the 
CART/USAC war, and political machh 
nations led to last-minute rules changes 
and the abortion of the Porsche project 

Recently A1 Holben, Porsche's new 
North American racing boss, admitted 
that the Gorman company is again keen 
on Indy. The fact that Porsche sells half 
of its cars in America, and has a new 
(fhmttam to pqge 228} 
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Harley Ckixton has been working on an fndy vwsfon of this turbocharged 2-li%vr 
Renault V£ endurance racing engine, similar to Renault's Formula One motor, 
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American president, may have tipped 
the scales. 

Renault also admits lq an interest: in 
Indy, but officials of the French compa- 
ny say there won't be a Renauki si Jndy 
until the yellow, white and black cars 
have won the Formula One world cham- 
pionship. For the time being, American 
Harley CluxLon is working on a back 
burner project to adapt for Indy the 
Renault turbo V6 engines he ran in his 
Mirage endurance racing cars at Le- 
Mans in the late '70s 

Enzo Ferrari recently told a visiting 
American journalist that ho was Inter 
esied in racing at lndy r but he gave no 
timetable or other details. 

The Callaway HH V8, discussed in 
PM (Js This Hie Next Great indy En i 
gine 7, page 184, May 84) a year ago is 
no closer to being fitted lo a race car 
than it was then. The problem is money 

Callaway, Who makes some of the 
best aftermarket turbocharger and hop- 
up kits available, has been unable to 
find the kind of sponsorship needed to 
complete final development of his dyno- 
tesied racing engine. 

And then there are the Japanese. 
There have been published rumors that 
Toyota is quietly preparing an Indy 
engine. But Dan Gurney races Indy cars 
and serves as Toyota's main racing man 
in North America. Gurney's engine 
man, John Caldwell, who is preparing a 
turbocharged four cylinder Toyota for 
mad racing, says he doesn't know any- 
thing about a Toyota Indy engine. 

Still Toyota has the capability to 
produce such an engine, as do Honda 
and Nissan. American Don Devendorf, 
a longtime Datsun racer, recently won a 
contract from Nissan to develop the 
company’s V6 turbo for worldwide rac- 
ing applications. The first will be a 
prototype road racer for the North 
American Camel GT series. Bus much 
of the basic technology could be applied 
to Indy, Perhaps Indy will be Lhe sire 
where the best of America. Europe and 
Japan will meet. M 
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Appreciate your fine 
clocks more by learning 
to repair and 
maintain them yourself. 



BY KEVIN K. JONES 



W e all have docks in our homes, 
from the ornate grandfather, to 
the mantle clock over the fireplace and 
the everyday kitchen clock. They usual- 
ly work so well, we really don't GhJnk 
about maintaining them until they be* 
gin to malfunction. 

Most repairs and clock maintenance 
can be done by anyone with reasonably 
good hand skills and a few tools. For the 
repairs and maintenance covered here, 
you'll need the following tools: straight 
blade and Phillips screwdrivers: set of 
jewelers screwdrivers; regular and 
nsedlenose pliers; i weepers; clock oiler 
(see your clock dealer Or supply house); 
pencil and paper. 

To give yourself the best chance for 
success, set aside enough mirirstracteff 
time to do the job right. Prepare a dean, 
weH-lkjhied workplace with plenty of 
elbow room. Make the most accurate 
sketches you can of parts location and 
put all small parts aside where they 
won't be knocked onto the floor. 

Grandfather dock 

Grandfather clocks are extremely 
popular for their handsome appearance 

and resonant tones. To work on them, 
you'll have to remove the movement: 

!. Remove the pendulum and 
weights with a paper towel to prevent 
leaving fingerprints. 

Z. Remove the hands by unscrewing 
the nut or pulling out the holding pin. 
Watch for a small washer, Pull off the 
hands with your fingers, 

3. Move the clock so you can taka off 
the back — either by sliding clips to the 
side or by removing screws (see photo 
of clock with back removed). 

4, Remove the chime rod assembly. 

S. Remove the two tong knurled 
bolts holding the movement to the base, 
and the four steel pins positioning the 
movement to the dial. 

6. Pull the movment out of the case 
carefully, lifting the chains out, too. 

Lubrication — The basic principles of 
lubricating a grandfather clock move- 
mo nt are the same as for all other 




Hour hand jbpuld |um 
smoothly without rubbing 
the dial. Repair tool*. | Inset) 
are from tqp left; pen and 
paper, set of Jeweler s screw 
driven, plien; bottom left, 
clock oiler, straight blade 

and Phillips screwdrivers, 
tweezers and needle-nose 
pi left. A small level also 
helps hang docks Straight. 



clocks. Any variations for other clocks 
will be covered later, 

Clock oils have been made for hun- 
dreds of years. Lately, synthetic oils are 
becoming more popular than mineraJ- 
based types. Chemically, clock oils dif- 
fer from: motor or sewing machine oil in 
that clock oil must bo cohesive (stick to 
itself), and hoc flow away from the 
bushing and pivot, Motor oil must flow 
everywhere, to lubricate everything. 
Wever lubricate any clock with sewing 
machine oil, silicone spray or lubricant 
not meant for a clock, and don't over-oil 
the parts. If a clock oiler was not 
supplied with your clock, you can got 



erne at a furniture store or from a dock 
parts supplier. 

In all clocks, the shaft pivots that 
carry gears must be oiled. Two drops 
are sufficient. Other pans and their 
lubrication points are: four escape- 
wheel teeth {one drop), hammer pivots 
(two drops), rubbing surfaces on crutch 
(one drop), weight pulley shafts (two 
drops), and main (largest) wheel shaft 
(two drops), 

Never oil: gravity or spring-driven 
lever pivots; chains or cables; gear or 
pinion teeth; the floating balance (on 
mantle and wall clocks). 

(Please turn to page 3$Q) 



m 
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fCoirtinuod from page SZSJ 

You'U notice that some pivots 
obscured by levers or other gears. 
These hard to reach points can be oiled 
from between the plates. 

After lubricating the movement re- 
place 3t in the reverse order you re- 
moved it. Be sure to pass the chains or 
cables through the slot in the support 
base Then replace the chime rod as- 
sembly and back. 

Adjusting the chimes — In grandfa- 
ther clacks, there are usually two rows 
qf hammers and chime rods. In the 
example shown, the left side is for 
chiming on the quarter hour, and the 
right side strikes the hour. The most 
common ailments are: chimes playing 
the quarter-after melody when it r s actu- 
ally quarter to the hour; the strike 
sounding at the wrong time; and the 



chimes either sounding buzzy or not 
sounding at all. 

Most modem grandfather docks 
have a mechanism that self*corrects 
quarter-hour chimes. To orient ibe 
hands on such clocks, place the chime 
and strike weights on their appropriate 
hooks, and put the minute hand on its 
arbor. Turn the hand slowly until the 
clock chimes, continuing until it strikes 
the hour, counting the number of times 
it strikes. Wow, remove the minute hand 
and push the hour hand on the arbor 
(without rubbing the dial) so it points to 
the correct hour. Heplace the minute 
hand so it points to 12; and finger- 
tlghten the knurled nut to hold the 
hands In place. 

Otl clocks with no self-correction 
mechanism, stop the clock, note at 
which quarter-hour the hand should 
point according to the chimeSj remove 
the nut or pin and reposition the hand lo 



the correct quarter hour Then wait 
until; the appropriate time of day, and 
restart the dock. 

If the hour strike is off, stop the clock, 
move the hour hand to the hour it 
strikes and again restart the clock when 
dole catches up. 

Chime buzzing or missing also are an 
easy fix. Grip the bottom of the hammer 
rod with needlenose pliers and bend the 
rod with your fingers so the hammer 
striking surface is no more than 7 b in. 
away from the chime rod. You can use 
the same procedure to put the hammer 
in line vertically with the chime rod. 
This procedure is used for ail clocks 
discussed in this article with chime 
rods, gongs or bells. 

Settinq the dock in be^r When the 
dock is in beat, the movement is provid- 
ing an equal impulse to the pendulum 
on every tick. This keeps the clock 
{Ffsase fum lo pagg 232) 



GRANDFATHER CLOCK 




REMOVING THE MOVEMENT 

After you remove the pendulum, weights and clock hands, take off 
the back hi shown so the movement c^n be removed. Next, unscrew 
the chime rod assembly. Then, unfasten [he two movement bolts 
and Tpor dial pirn. Last, take out the movement. ChJme rods and 
hammers on left play the Westminster chime tune. 




LUBRICATING THE PARTS 

The lubrication points are *hown shove: 1 | gear shaft pivots; 2 1 Four 
escape -Wheel teeth; 3j hammer pivots: 4| rubbing surfaces on 
crutch; 5 1 weight pulley shafts; fr] main j largest! wheel shaft. After 
many years, a profeuionaJ may have to repair worn pivot* and 
bushings. Yearly oiling keeps clock In shape 





REGULATING 
THE CLOCK 

Set the beat adjuster knob 
fleftf to provide an even tick- 
tack which keeps the clock 
running. The beat adjuster k 
held In the crutch slot. The 
pendulum hangs at the end of 
the adjuster. When regulating 
the clock \ above], turn the 
knurled nut on the pendulum 
bob counterclockwise to slow 
It. To speed the clock, you 
should turn the nut c lockwlse 
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LOOKING FOR IDEAS ON AUTO CARE, HOME IMPROVEMENTS, HOBBIES A 
MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 



374 MASTER KEYS TO CAR CARE 

38 areas of Car Care are oompifod in 1 3 individual foyers Each foioer 
has step-by-slep instructions combined wite easy-to-feltow illusiraifons 
and diagrams. Conveirientiy Iks sn glove compartment. From 
POPULAR MECHANICS. $4.95 

975 AUTOMOTIVE TOOL SPECIALS 

Harbor Freight Salvage's newest brochure offers values in brand nsme 
laols for automotive, home and shop use. Includes quality hand tools, 
wood and metal wotting machinery, socket sets., pneumatic and power 
tools, hydraulic equipment. Free 

97$ LUBE TIPS 

An informative 32-page booklet from ihe Shaler Company provides 
information and lips aixsut problems, performance and lubrication of 
today’s automobile. Also includes product informasion. Free 
377 THE LUXURY OF NO WAX FLOOR TILES 
Armstrong's finest no-wax floor hies are shown in the new Qlazecraft 
color brochure. They combine look pf reel glazed quarry tile with prac- 
ticality Of Vinyl tile. Mix and match creating custom floor and wall 
deigns. Free 

978 CAR RESTORER S BIBLE 

The Eastwood Company's 70-page Spring 1985 catalog contains 
everything lor antique and specialty car restoration. Also includes new 
lech article on pNistriping techniques- Free 

979 CAR COLLECTORS CATALOG 

32-page catalog from Kanter Auto Products contains ovary cat resto- 
ration need Everything from ca/pst to upholstery . . . tires to shock 
absorbers Parte for alf models 1 935- 1 980. Free 

9B0 THE THRILLING BRONCO RIDE 

30 fact-lilted pages ot* Ford's sporty, best-selling 4- wheel-drive trucks. 
Contains full &pecificaflfons including weight, transmissions, color avail- 
ability, towing capacity and more. Free 

9G1 SLIM AND TRIM 

Inertia Dynamic's 10-page, full -color brochure inkcduoes the Lean 
Machine. This one-piece exercising unit allows choice ol 45 exercises 
for total body conditioning. Suggested exercise regime is illustrated 
showing how to buslcf up specific areas or slim down. Free 

382 TAKE A HIKE! 

24 pages colorfully illustrate Camp Trails 1935 catalog highlighting a full 
line of backpacking equipment Included am a variety of internal and 
external packs, son and day packs, and luggage. 5Cte 

9S3 Lawn MOWbilfty 

Full-oofor, 4-page brochure features Zero Turning Radius riding mow- 
ers with 3CT Of 42 w cute trofn Dixon industries. The Dixon 2TH riding 
mower maneuvers easily around trees, shrubs and other obstacles thal 
slow down riding mowers and add to cutting time. Free 

984 FUN-FILLED CATALOG 

N@w 1=385, 36- page catalog of i&QCi hand is get novelties, jokes, tricks, 
ouldoor items, hobbles, spurts, science, electronics, models, gadgets 
and more. From Johnson Smrth Co. 25 £ 

985 WONDERFUL WOOD FINISHES 

fl^page, ^color bookJar from Waieo-Dennis shows how to create pro- 
fessional finishes the first time with all types of woods Watao Danish Of! 
seals, pomes, finishes, hardens, protects, beau tildes and penetrates . . . 
in one application. No pre-s^ning needed Free 

986 HOUSEHOLD INVENTORY RECORD 

Handy folder irom Allstate Insurance provides a room-by-room inven- 
tory record for your personal properly. Modes tips on identifying lost or 
stoSen property and a place to record where important papers are kept. 
Free 



907 DISCOVER THE WORLD OF MODELS 

Model Expo's detailed 1 1 e-page, color catalog features historic replicas 
of trae-to-sca e ships, cars And planes. Also included are toots and 
accessories and finished models. Perfect lorlhe beginner or advanced 
hobbyist. S3 .00 

988 KNIFE KNOW-HOW 

AN new 16-page, informative bookie from Buck Knives shows how to 
sharpen a knife, field-dross a deaf, skin-fiftet fish. Also includes safety 
techniques and much more. Free 

989 PERHAPS A PICKUP 

4-color brochure from Ford Division presents complete descriptive 
information on the Ford F-Series full-size pickup trucks, the world's 
largest-selling pickup trucks. Over 20 pages. Frea 

990 DO-IT-YOURSELF WITH VIDEO 

The 4-page "Greenieaf Selection” catalog offers pre-recorded videos 
for the do-it-yourselfer. Topics include automotive,. woodworking, 
plumbing, painting, yard work and much more. Available for VHS and 
Beta systems. Free 

991 FAMfLY SHOWCASE 

Beautiful oak cabinet wrth a slrdif&g glass door wisl comptement your 
recreation dr dining room. Ideal for family memoTabi'ia. irophies and 
chioa. Complete, illustrated plans from POPULAR MECHANICS Flans 
Library. $4.95 

932 NEW WAY TO REMEMBER 

A unique approach to memory improvement is provided by this easy- 
so-read, aasy-to-epply book entitled INSTANT MEMORY, mm natural 
absliiy of your mind to recall ... no word association. Free 

993 LET’S GO KARTING 

Color brochures from K & P Manufacturing feature their 'lun" and ' rac- 
ing" kart line. Information on the sport of karting along wiih a sticker , 
Factory direct discount prices from one of theoldesi kart manufacturers 
iruheU.S $1.00 

994 PORTABLE POWER TOOLS 

64- page, color catalog from Makfta UBA provides information on their 
fuaN line of high quality portable e^ctric powe* tools. Complete with 
available accessories, practical applications and suggested retail price. 
Free 

995 RUST BUSTER 

ULTRAMATE 2SGfJ is a rust preventive oil for protecting and lubricating 
meiai. Helps free ousted parts and protects against salt water corrosion 
Technical data sheet and 1 02 , trial sample from Maurer-Shumaker. 
99c 

996 HI-TECH INSULATING GLASS 

PPG's 0-page, 4-cdor brochure illustrates trie new Intelligent Window 
and explains how ii can save energy Desi gnec to raisin heal in winter, 
reflect solar energy in summer for year around energy conservation, 
Free 

937 UNCOMMON CATALOG 

Exciting catalog features tee world's first hand-held electronic phone 
dialer. Other popular items include authentic replicas of famous design- 
er watches. Eu -ocean massages home exercise equipment ap d much 
more. $1.00 
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running, and; as efficiently as possible. 
Remove the weights, turn the dock 
around near its final resting spot and 
I pave mom to get your hand into the 
back of the case, 

To set the boot, first place the middle, 
or time 1 keeping r weight on its hook, 
and use a smaU level to make sure the 
dock is level on the floor r horizontally 
and vertically. If it's not, simply adjust 
the feet or shim under the case corners 

Most modem grandfather clocks 
have a beat adjuster thumbscrew as 
shown in the photo. On older docks, the 
crutch slips on its shaft, allowing you to 
perform the same function. 

Attach the pendulum and tap it side- 
ways to start the dock If it is in heat the 
ticks and locks will be evenly spaced. If 
it is out of beat, and your clock has a 
beat adjuster, simply Him the thumb- 
screw ono way or the other until the 
clock is in beat. 

Most, older docks don't have a heat 
adjuster. You have to use your finger to 
move the crutch. As you listen to the 
licks and tocks r imagine a Line vertically 
through the contor of the case. Notice 
on which side each sound falls. Then, 
gently move the crutch in small 
amounts until the ticks and locks are of 
equal duration. Finally, remove the pen- 
dulum and weight, replace the back of 
the case, and move the dock to its 
permanent home and level it. Replace 
all weights and the pendulum, and set it 
so it runs. 

Regulating the dock — To slow the 
clock, turn the knurled nut on the box 
tom of the pendulum bob counterclock- 



wise This lengthens the pendulum. To 
speed the clock, turn the nut clockwise, 
shortening the pendulum. 

Mantle and wall decks 

Although smaller, many mantle and 
wall docks have the same type of move- 
ments as grandfather clocks. While 
most aro spring-driven instead of 
weight- driven, the repair and mainte- 
nance procedures for these types of 
clocks are essentially the Same. 

To remove the movement; 

1. Remove the weights or wind the 
mainspring until it clears the case with 
room to spare. 

2. Remove the hand nut or holding 
pin, and pull off the hands. 

3. Remove the p&ndulum. 

4. Lay down the case and remove the 
back. Then, remove the screws holding 
the movement to the case. 

5. Lift tho movement out of the case 
(remove tho chime rods or spiral gong 
only if necessary in order to gel at the 
movement). 

f,ubricauon“Oil the movement ac- 
cording to the instructions for grandfa- 
ther clocks- The o no exception is the 
floating balance escapement part which 
controls the speed and regularity of a 
clock. This shouldn't be oiled. Its main- 
tenance is covered further in the ftegu 
la ting the dock section. After lubricat- 
ing, return the movement to the case 
and replace the hands and back To 
adjust the chimes, again, follow the 
instructions fur grandfather clocks . 

Setting the dock in heat — Mantle and 
wall clocks with pendulums don't have 
beat adjusters. But setting the clock in 
beat is the same, in many respects, as 
with grandfather ducks. Read through 



those infractions- Then, place the clock 
on the mantle or wall and make sure it 
is level. Attach the pendulum and start 
the cluck. 

tf the dock is out of beat, put your 
fingers into the back and gently bend 
the crutch until you hear an even tick 
tock If your clock has a floating bal- 
ance, the beat was set at the factory. 
This type of escapement is less sensi- 
tive to being out^of-level than the pen- 
dulum-type clocks. 

Regulating the dock — As with ail 
pendulums, turn the nut on the bottom 
counterclockwise to slow it, and clock' 
wise to speed it. Many mantle clocks 
have a small arbor Located at the 1 2 on 
the dial, with an S (slower) and an F 
(faster) on either side. Using the small 
end of your winding key, turn the arbor 
as needed. 

Many modem clocks have a floating 
balance escapement. A coiled spring on 
the top of the balance wheel keeps it 
floating, so that the only friction is on 
the small-diameter, tightly drawn wire 
that goes through the balance shaft and 
jewels. 

To regulate this type of escapement, 
gently place your finger under the bal- 
ance and hold it still. Then, use your 
tweezers to move the adjusting tab 
toward the " + “ mark to speed the 
clock, or toward ir to slow it. 

Electric docks 

These clocks are all around us^-in 
stoves, alarm clocks and kitchen clocks. 
Thoy are not made or priced to be 
repaired, but here are some chocks you 
can make on a malfunctioning clock to 
see if a simple adjustment might be all 
that is required. 




SETTING THE CLOCK IN BEAT 



REGULATING THE CLOCK 



When working with wan or mantle docks Without beat adjusters, 
bend the crutch as shown to get the dock Jn bear. Hold the dock 
upright and level when you make this adjustment. Gently bend the 
crutch until you hear an even tick-rock. If your dock has a floating 
balance, the beat was set at the factory. 



A floating balance escapement (part which controls speed and 
regularity of a dock! doem K utilize a pendulum. The movement 
often is spring-driven so Ft con be put In a small case. To regulate, 
gently put your finger under the balance to still Ft. Then use 
rweezen to move the adjusting tab to + or 






POPULAR MECHANICS « MAV 1 98S 




ELECTRIC CLOCK 




LUBRICATING THfi GEARS 

If the motor Is riveted to the movement of 
an electric clock, you must lubricate the gear 
pivoti through the plats jairowi|, This 
movement, frqm an ordinary kitchen clocks 
has alF-mctaf gear? Many such docks have 
plastic or fiber composition gears that wear 
Out much sooner than do metal gears. 




REMOVING THE MOVEMENT 

As you disassemble your battery’ powered 
dock, Jay out the parts In the order that 
they're removed. The large rubber washer 
not only separates the dial and the move- 
ment. it also damps the sound produced. 
Replacement movements are available with 
or without a second hand. 



With the clock imp! tigged, i aspect the 
wiring to make certain that a wire didn't 
break or hum through, If there is a 
damaged wire, splice the bad spot and 
wrap it with electrician's tape. 

Tf the clock makes a grinding noise, 
chances are good that the gear teeth are 
badly worn, and the entire movmern 
must be replaced- If, however, you 
would like to tty oiling the gear train, 
here's how; 

Remove the movement by popping 
off the plastic cover. Pull off the hands, 
then remove the screws that fasten the 
movement to the case. The motor, a 
seeled unit, is either held to the move- 
ment by screws or by rivets. If the 
motor is held by screws, remove them 
and oil the gear pivots as described 
earlier If the motor is riveted to the 
movement, oi! the pivots through the 
plates. Reattach the motor if necessary 
and return the movement to the case In 
the reverse order of procedures you 
used to take it out. 

Battery clocks 

Commercial battery-powered docks 
are extremely law in price and just not 
worth repairing. In fact, these types of 
docks are made to be discarded when 
they break down 

Battery-powered clock movements 
are extremely popular, however, be- 
cause of their versatility, They can be 
used in any number of decorative cases 
and often are included in clock kits. If a 
battery-powered clock breaks down, 
you may want to replace the movement. 
Be sure to check the battery first. 

If it’s not the battery, here's the 
proper procedure; 

RemovaJ and replacement — To take 
out the movement, remove the cover 
and puli the hands off with your finger- 
nails. Next, remove the nut and wash- 
ers holding the movement to the dial. 

To get a new movement, take the 
worn-out unit and hands to a hobby 
shop, or order one from a mail order 
source. When ordering, be sure to get a 
movement and hands the same size as 
the originals, Ail of the other hardware 
will be supplied. 

Install the new movement in the 
reveree Order that you removed the old 
one, add a fresh battery and the dock 
should work. 

Adjusting the chimes. Some battery- 
powered clocks have chimes just like 
those in mechanical clocks The proce- 
dure for adjusting the chimes on these 
clocks is the same as for mantle, wall 
and grandfather clocks. 

Regulating the dock — Battery move- 
ments are regulated at the factory. 
However., an adjustment ls provided on 
the back of the movement, Simply use a 
small screwdriver that fits the slot, and 
turn to to speed up and to to 
slow down the dock movement. WH 



Don’t Buy a 
BIG TILLER-. 



For a Small Job! 




Buy a Mantis! 



If your garden is an acre or less, buy a 
Mantis (and hire somebody ic plow 
your garden once a year). 

Big Sillers weigh almost 300 lbs. 
Mantis weighs just 20 lbs. (women and 
older gardeners love ft)! 

Simply turning a 300 lb. tiller in a 
backyard garden is a challenge. 

Mentis starts with a flick of the wrist. . . 
lurns on a dime, .and weeds between 
narrow rows and along fence lines. 

Most big tillers were designed to just 
tNL Mantis was designed from tfr s 
beginning for a variety of useful at- 
tachments Tiller. Cultivator. Furrower. 
Eager. Lawn Aerator. Lawn De- 
Thalcher. Hedge Trimmer. 

Best of all, Mantis costs a fraction 
of what you'll pay for a big tiller. 

3-Week l rvYour- Garden Trial! 

Mantis has a LifoUmo Warranty on 
the tines (if (hey ever break, we’ll 
replace them). A Lifetime R&piacB- 
me/if agreement on the engine. And a 
3- Wflofc Vour-Garden Trial (if you 

don't like it, well take it back and give 
you a full relund). 

Our big tiHor Hake* cere of the fnflfof 
Wtfng. but ft 1$ utohts tor cultivating 
around growing vegefaWes Tho ManUi, 
however, doe* a beautiful fob. 

Gertrude Names 
Margaretvllle. New Yolk 



EARLY ORDER BONUS 

M AiL THSS COUPON TO DAY ! 



H in li* Manufacturing Co. 

14S$ County Lina Rd , Dept 686 I 

Huntingdon Valtey. FA *9006 | 

| 9-end rows information on me Manlis 1 

j Ttlber/Cultivalor . and you^ 3- Wee*; Trial! 

I Name I 

Atfdresa . „l 

I 1 

\ State Zip I 
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BETTER MECHANIC 
THAN A PRO 



Y ou can do many jobs as well as a 
professional auto mechanic, maybe 
batter, and the more complex the car 
the more this may be true. '“Aw, you're 
kidding ; rr you say. Well, we're not 
matching you up against those mechan- 
ics who have given up lunch hours, 
evenings and weekends to loam aLE the 
changes in the new cars. Wo' re talking 
about the other mechanics, 

Sure, the independent professional 
auto mechanic can do all the routine 
stuff, but so can you. And If you've been 
doing it a while, you're probably every 
bit as goad. He may be faster, but 
because you take a little Longer, you 
may end up with better work. 

However, beyond the routine jobs, 
many of the men who call themselves 
professional auto mechanics are in deep 
trouble. Ito only haven't they kept up, 
but their very nature makes it almost 
impossible to do so. 

In the past, an auto mechanic has 
learned by doing. When something new 
came out, he went to a training session. 
A day or two was spent actually taking a 
component apart and putting it back 
together. He didn't learn the job from a 



By learning the manuals, 
you'll De the expert on the 
car you own and drive. 



BY PETE WARREN 




Ford EEC lid computer trouble codes can be 
read with a simple vacuum gauge hookup. 



book. He may even be looking at this 
page and laughing, remembering the 
bewildered Saturday mechanic who 
brought him parts in a carton. 

Learning only by doing isn't realistic 
on the complex now car systems. A 
computer may Look the same from year 
to year, but the workings will change 
completely. 

If you' vo learned how to do jabs on 
your car and home by reading J^opuJar 
Mechanics, you've got a key advantage 
over many professionals; the ability to 
learn how to do things by reading. 

What's more important, the now elec- 
tronic systems have fbw things to take 
apart and fix. If a component is bad, it's 
generally replaced, not repaired. 

Of course, the big job is finding out 
what part is bad-- that requires reading 
service manual procedures. It used to 
bo difficult for a Saturday mechanic to 
get the manuals, but no mono,. ALL the 
major car manufacturers make them 
available (see list following article). 

On newer models, the car itself may 
bo able to tell you what's ailing. All of 
the computer systems have some form 
of on-board diagnostics, to provide trou- 
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ble codes and in many cases, additional 
information On General Motors cars 
with Computer Command Control, you 
can trigg er the d iegnostic circuit with a 
paper dip inserted into an u nder dash- 
board plug. This triggers the dasb j 
board's Check Engine tight to flash out 
trouble codes. 

On Chrysler fueHryected cars, turn 
the ignition switch on and off very 
quickly three times, and the dashboard 




Latc-irrodef dashboards are going front- 
sendee/' fur repels from the driver's seat. 

light will pulse out the trouble codes. 



On Ford products with Electronic 
Engine Control (EEC) HI, tec a vacuum 
gauge into a hose from an air pump 
circuit solenoid, then apply vac gum to 
the vent neck of the baromethu'marii- 
fold pressure sensor with a manual 
vacuum pump. The engine will go into a 
diagnostic mode and produce trouble 
codes you read by counting pulses on 
the vacuum gauge needle. 

On Fords with EEC TV, hook up an 
analog {needlo-and-dial) voltmeter to a 
six 'terminal plug and a jumper wire 
from a terminal on the plug to a self-test 
connector. Turn on the ignition and an 
engine-off test begins. Follow a second 
procedure for an engine- running test. 
In each case the voltmeter noodle will 
pulse to indicate trouble codes. 

You may have heard that the trouble 
codes often do not pinpoint a problem, 
but refer you to a "diagnostic tree," 1 
which is a step-by-step procedure for 
tracing the problem. The tree uses 
ordinary meters 

One key test on the GM computer can 
be made with the dwell scale on an 
analog tach-dwellmeter. 

Test equipment 

ft's true ib at you may be able to save 
time on today's cars if you have more 
sophisticated test equipment. One ex- 
ample is the computerized testers used 
for diagnosis of the GM Computer Com- 
mand control- At $2QQ to $3TO r it's not 
a small purchase but it does cover all 
GM computers except Cadillac, and the 
manufacturer updates it periodically 
With a low-cost program chip. If it saves 
you one trip to the dealer, ii can pay for 
itself the first time 

Other testers are even less expen- 
sive. Electronic ignition testers are un- 



der £60, electronic cruise control tes- 
ters are under $50. At the rate on-board 
diagnostic systems are being upgraded, 
however, you may soon need little or 
nothing additional. 

Cadillac Is the pioneer in this regard, 
and for several years has had a comput- 
er system that allows you to chock ail 
sensors and switches from the driver's 
seat. Push the off and warmer buttons 
on the automatic temperature control to 
trigger the diagnostic mode. Then you 
press dashboard buttons to caJl up 
trouble codess on the digital tempera- 
ture readout. The computer even oper- 
ates underhood switches, relays, valves 
and motors. 

The checkouts can be somewhat 
complex to make, but Look at it this way: 
You have one car that isn't going to 
change in the seven years you have it 
(average term of first ownership). You 
only need one set of service manuals. 
You don't get different models mixed 
up. Your lest equipment doesn't need 
updating until you buy a new car 

You may run into a problem where 
you have no choice but to go to the 
dealer. However, if you develop the 
expertise on your car, it won' l bo often. 

It's also true that dealer mechanics 
work primarily on late- models. When 
your car develops trouble at the age of 
sbe or so von, a lot of dealer mechanics 




Cadillac self-diagnostic system Is triggered 
through a c control displays trouble codes. 



have forgotten much of what they 
learned years back. 

Whan about special tools? The truth is 
that dealers resent buying these as 
much ns anyone, and there's a lot of 
pressure on the factories io reduce 
special tool requirements- Where a 
common job requires a special tool, you 
may find auto parts stores carrying 
Independent versions at modest prices 
Many expensive tools, such as strut 
spring compressors, can be rented. 

One of the things a dealer mechanic 
(and some independent mechanics) can 
do is pull a part and substitute a new 
one to see if it cures a problem. A hit of 
trial and error is undoubtedly useful, 
but it may lead to some diagnostic 
sloppiness. It also may lead to a tenden- 
cy io leave new pans in place even if 
they didn't cure the problem, and just 
charge the customer for the pan (at list 
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Finish Wood 
Like An Expert! 

WATCO. 
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DANISH OIL 

WOOD FINISH 

One easy Application primes, seals, 
hardens, pro! eels, beautifies! 

With Watco you just WET-WAIT- 
WIFE, and you have an elegant, ex- 
tremely durable finish that would 
please the most critical professional. 

walco penetrates deeply — 
creates a tough finish INSIDE the 
wood — makes wood up to 25 percent 
harder. Can't chip, peel or wear away 
like a surface coating. Stains, 
scratches or minor burns usually are 
spot repairable. 
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JUNGLE GYM PLANS 



Th-s well -defence Gym S*t provides hours 
o* enjoyrr^nE and (w Ms o< a I 

iigts Set r*as G * S M . playfort . Ji^nkey Mrs, 
Swings. r i ngs and balance beam Ffir S'ed 
by Stec plans, c ear diagrams instructrons 
end Yrat^ial hst 

SEUn J$.95 19: m Enhfunitl, 35 W. Mary La. 

WaferbnT, MJ. 0*0*9 





BASEMENT T 

FLUSHES UP To Seurpr or 
Ho Digging 

Wrile McPherson, Inc., 
Box 15133 Tsmpa, 
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Hearing Loss 
Is Not A Sign 
Of Old Age. 

Chicago, lilt — 'A free offer of special in* 
terest to those who hear but do not un- 
derstand words has been announced by 
fkltone. A non-operating model of the 
smallest Redone aid of its kind will be 
given absolutely free to anyone who 
sends for this free model now; 



Send for this model, it will show you 
how tiny hearing help can be. It is not 
a real hearing aid and it’s yours to keep 
free. The actual aid weighs less than an 
eighth of an ounce and it fils completely 
into the ear canal. 

These models are frtx so we suggest 
you w'rite for yours now. Again, we re- 
peat, there is no cost, and certainly no 
obligation. All hearing problems are not 
alike and some cannot be helped by a 
hearing aid but many can. So, send for 
your free model now. I housands have 
already been mailed, so be sure to write 
today to Dept, 4251, Beltonc □eetnmks, 
4201 W. Victoria St., Chicago, 1L 60M6. 

Offer not valid in California 
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Bulldozer* Loader • Backhoe 

NEW MAGNATRAd Kit! 
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Build it p Drive it . ■ ■ and SAVE $$ 



BE A BETTER MECHANIC 

(C&nrtni Wt /h am jvirjp- 

price! and labor Even if you use this 
technique you won't pay for labor and 
often writ pay far less for the part. 

Although the now cor generally is 
perceived as more complex, there are 
many areas Thai continue to be straight- 
forward, such as struts, hoses, belts and 
gaskets. Do the job yourself and you J ll 
be able to save a bundle on labor and a 
chunk on parts. 

The now cars also display some engi- 
neering-for-service. Virtually all dash- 
boards are from-sen/ico, which means 
you eon change bulbs, gauges, switches 
and control panels from the driver's 
seat, using nothing more than screw- 
drivers and small wrenches. 

Some cans, particularly GM models, 
have easy-to-seruice heaters, so this can 
be a new addition to the Saturday 
mechanic's repertoire. 

As a Saturday mechanic, you'll have 
to do a lot of reading to learn now 
systems and about useful new tools and 
testers. However, you'll lie the ultimate 
specialist— one make, model and year 
to fix. EH 



SERVICE MANUALS 

■ American MMOTS Bfti*vUje raanuAte: MynAd Ctt , 
Cuswsmief Serves- . 84S3S General Dr., ffiymrarb. 
Mich 4St70. BglkUpns- avai labh* in Uicr UW& 

■ Chjyxlvr vurvsrr manuals DyniciYL Dutri button 
Service. 2102® PHi^rtaa Dr, Seibrigxvoile, Ohio 
44 1 36- Ctuyater service bullet mi. M ust be request 
prt by FpenfiL: itiumb^F S*»e yeur deaker to deier 
mir» whsch bullrim cavpra your sp^Lfir problem 
Fn» irnm Owner RuldLiacu:. C.hry.%liir Coup . P.O. 

1 ■ r ] H D mrtnl MjcEi 4 

■ OiiciurVMi^rt service nvafiuaK F'andaiw Indus 
tn&s. P.O- Ekj^ 357. Hflitwr Caty. Calif 907 30 

■ Ford anrvLci- m.u'iu.^Lv Hnlm Dnc-. T.O Brae 07 3 50. 
DMxdIA, Mich. 41207. Ford btilhAiTUf Fern itny wrvwn 
fi* ihafi more Ehan aIkhia Sl&O st agerflffe 
dcmliir price*.} am Fttwi fmm Ford Cwjn^mfl-r rnfgr- 
m a Lion 5yslQm. F.Q. Box 9S4Z7, AtbutVi Gj 
□ 0347. or caU BCk>24S-36?3 

■ n^rwal Martin* s;erwke tKiJlerins Call 500S51 
4123 or writfl for bulletin cifdrr fumi whirh 
pmindD* >:i |jlicici nF orduring indavulu.Ll buJkntins. 
ftTM ubdex dr rtj'.n'j.jl aub^c n M iun . Sj^diy tfiak£ cH 

r-ar. ro CM PtotIikt Seivicn PubUca^idns.. P 0 Box 
Nwtb End Sutrw. Demm. Midh 4H^0E 

■ GM Diagnosis .mri B^pxir vn^n^uiL SacrirrwluiE gvin* 
frr-M tMLtOndl 'JjifcfriCisLt and ^rvite fftaiiurtl on lane- 
mcMfcl GM ears, from GM Df.p Manual 

tsrs, Advenisino and Prflmntj*)<n O^pt . 201 ef 

PrLuru.ii Rd . Fl.idncr. Pa Lflre-V fU:nd rnnnry (arlsm 
Ear £19.70 [£20.7B fw Pa, rt^icifrniij 

■ Geoefal Motor* Divisions 

Riiiei service manuals: Tuar Co . P 0 (Uw 
FLint, Midi 4flSFll 

Cadilbtr SMirvicn- rn.tni.Liix UiiLnk lzw: P CI Flux 

3617. Highland Park. MUrh *£203. 

CJtevrtdiA berrtee minuais. H&Leti Lne . F.O Box 
7130. Dewoh. Mkh M207 

GMC sprvicn miLnu.iL*' Adist-ra Ccrp , 2-fl^O Bel- 
Uurc Royal Oftk. Midi. 4BQ67 

Fociebm servKe manu,=iJs Helm Ijk . P.O Ek>x 
3519, Hiflhlawl Pari. Mkh 4B?m 

OLdsmubUn srrvicn mnnuxt*: LinsLng lithogm- 
pJMsn. P.D. EkiT 1+067. LAftfisriq. htith. 4390 3 

i Honda service manuals- Order from dealer Sun 
piles limrced 

■ Mazda servicn manuaL- 1 ;: Order Inur. dt'^lttr 

■ IToyoia service atian utaJs Allied Graphics. 7S0 Wesi 
Viccofia Si . C^mpthn. Calif 90220. or call 233 
63S-26 Z1 

■ Vulk.swH.gf.'n Ordpr hrum dkstlixr cu Rubi^rt BH^Alciy 
lftc. r 676 Ma^sacfUisecis Ave Cambndqe, Mass. 
£*2139 

■ AddiLkmaJ guldk.-: Blh. 4: r>f f>LK) LiuiUliiih ...L>V'.:nii'.r 
19BO-S3 ni-stic nv?dt?Ji. indexed by ayrnpLUcTii 
Prom M«« PMblic-iEHHSS Call 800 22S-2028 lexi 
64), Itotatta 30rb642-a300 ie>d Mh 
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THICKNESS - 
ADJUSTMENT 
CFTAN* 



OUT FEED 

SHIELD 



OUTFEED TABLE 



INFEED 

SHIELD 



FEED MOTOR 
(OPTIONAL} 



THICKNESS 

GAUGE 



OMtOFf 

SWITCH 



mounting clamp 



mo 

CONTROL 



LOOKS AT... 



Mark V 

Planer 

Attachment 

Just when you think you've seen every 
possible accessory fbr your Shcpsmith 
Mark V, another one appears. This 
time, it J s a $699 manuol-fesd planer 
attachment that can be upgraded with a 
power feed for another S200- You can 
also buy a power stand fbr $200 that 
allows the planer to operate indepen- 
dent.] y of the Mark V. 

A professional planer for homeown- 
ers does only two jobs: h planes the 
surface of a workpiece smooth and flat, 
and cuts any number of beards to 
precisely the same thickness. The plan- 
ar attachment for the ShopSmith Mark 
V does this exceptionally well, as you 
can adjust both the speed of the planing 
knives and the rate of food to suit hard 
or soft woods. 

1 gave my planer attachment the 
ultimate tost — T smoothed a 2 x 7-in., 
extra-hard piece of rough-sawn hickory. 
Then, I planed some 1 x 8-in. white pine 
boards to Vr- and 3 /*-in_ thicknesses to 
make drawer parts. At my lumberyard,, 
a piece of 1 l Adn- clear white pine costs 
half as much rough-sawn as finished. A 
few passes through the planer not only 
doubled its value, but also gave mo the 
precise size 1 needed 

The scale on the feed side has accu- 
rate calibrations to indicate finished 
board thicknesses. The depth-of-cut 
control lets you shave off as little as 
1/128 in. or as much as 3/32 in. on 
softwood boards. The l L /a-hp r 1 1 Q-volt 
motor handies the optional power feed. 
A shop vacuum hooks up easily to your 
planer at the sawdust port . After swing 1 
ing the port cover aside, the 2 L / 2 -in.-dia 
vacuum hose plugs right in. 

The 72-page Shopsmith manual cov- 
ers every aspect of setting up. maintain- 
ing and using the Mark V 1 2-in. thick- 
ness planer. A wood planing guide 
gives tips for various wood species and 
hardnesses., as well as speed and feed 
rates. 

The Shopsmith Mark V and its at- 
tachments, including the 12-in. surface 
planer, are available from Shopsmith 
Inc., 6640 Foe Ave.. Dayton, Ohio 
4S414 . — John Gaynor 



SAFETr 

JNSifrLJCTJONS 



SAWDUST 
TOR T COVER 



VACUUM 

ATTACHMENT 



INFEFD 

FABLE 



EG 



The thickness pJaner drives a 1 2-In. rotaiy cutter over the 



rough boards. 



Wear mask (left) when pruning lumber to keep dust out of your Fungi, Some hardwood 
specie* produce toxic sawdust, A shop vacuum attachment (top, right | catches dual to avoid 
this problem. Mounting clamps (above, right} secure the planer on the way tubes of the 
Shopsmith Mark V, Spin clamp handles snug then tighten a quarter of a turn. 
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FORD'S RADICAL 




FAMI1Y SEDANS 



Taurus and Sadie bring the new ultra-aerodynamic 
look to the full-size family car market. 

BY MICHAEL LAMM. West Coasr Editor 




Stack Mercury Sable b Ford s up-to-the- 
minute replacement fbr the LTD/Marqub 
series. Aval Table dashboards include stan- 
dard or sport analogs, LtE digital. 



^JoLd the phone! If you're thinking 
I^V about buying a mid-sized: family 
sedan or wagon, don't. Not yet. Ford's 
new Taurus and Mercury's Sable are on 
the way, and they are fan-tas-ticf 

The twins bow this tall as l9Bb 
models. They'll replace the Fairmont - 
derived Ford LTD and Mercury Mar- 
quis and will bo available as four-door 
sedans and wagons (coupes may come 
later). Not only will the Taurus/Sabie be 
less expensive than the LTD/Marquis, 
they'll be smelter on the outside, bigger 
on the inside and more economical- T/S 
prices run from $8,200 lo $12,500. 

Taurus/Sable styling derives from 
Ford's European models and continues 
the aero look pioneered by the Mark 
Vll, Thunderbird, Tempo and Topaz- 
The Taurus and Sable look like a slight- 
ly pumped up Tempo/Topez with an 
Audi 500QS upper: They have flush 
glass, blacked- out pillars. Full wrap- 



SuOund headlamps, rootcutout doers 
. . . in other words, the works! 

The Taurus sedan registers an amaz- 
ingly low 0.2S Cd. The base Taurus 
carries a Tempo-like slatted grille, but 
up-option models have just the blue 
Ford emblem floating in an oval on the 
car's nose. The Sable comes with a 



straight-actoss parking lamp between 
the headlights In place of the grille. 

Poth nameplates will be built togeth- 
er In two plants: Atlanta and Chicago- 
Wben production begins on July 29, the 
mechanically identical vehicles will use 
modular construction, meaning all ma- 
jor components will be subassemJbled 
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off-line and brought to the main assem- 
bly point for final mating. 

Easy-service engine 

The Taurus and Sable use subframe 
unit construction with front-wheel 
drive, and at first only an all-new r 3- 
liter, 140-hp VB and four-speed over- 
drive automatic tmnsaxle will ho avail - 




The porr-lnjected 3-Jlter V6 h an alf-new 
design that puts out 140 bp at 4,fi00 rpm. 

able, Later, a 2,5-liier Four with 
five-speed manual will come onstream. 
The pushrod lh Vukan r ' V6 uses direct 
port injection but is conventional other- 
wise. It appears to be easy to senrice r as 
does the four. Ford calculates that, 
during the first 50 r Q0G miles, routine 
T/S maintenance and servicing will be 
around $230. This compares with 
$1,100 for the first 50,000 miles in a 
comparable 1973 Ford product. 

Suspension is alLindependent' Mac- 
Pherson struts up front, and two differ- 
ent systems in the rear—one for the 
sedan and another for the wagon. The 
wagon's rear suspension has upper and 
lower A-amns and coil springs, like the 
front suspensions of earlier cars. All use 
articulated stabilizer bars, 

Instrument panels art? unique to each 
nameplate. There are three versions: 
base analog, sport analog and digital. 

Tremendous trifles 

Among those important details that 
Ford's T/S project manager Law Veraldi 
calls h ‘tremendous trifles 1 ' are an easily 
adju stabile roof rack for the wagon, full- 
width seat tracks covered in vinyl to 
give rear riders maximum foot room, 
amber markings and instructions on all 
underhood service items, a rear picnic 
Hay for the wagon, sun visors that de- 
ploy from the fiont and side simulta- 
neously, and a tot more. These are 
extremely wel] thought out vehicles. 

All in all. they set a new standard in 
family cars for the rest of this decide 
and probably into the 1990s. The Euro- 
peans and Japanese will have to go to 
some lengths to beat them IW 



3-WHEELING TO INDEPENDENCE! 




Qfie Hmti Operation— Rear Differential Drive 

Rwmittlfi the new aluminum electric 
bike that is different and safer. It's so easy 
lo handle, you control on, off, forward, re- 
verse, speed, and steering with just one 
hand! 

Use H— I rfQ indoors as well as out- 
doors. Share your bike ride with the chil- 
dren, travel to the store, or lake it to your 
favorite fishing hole. Tame tough terrain and 
climb steep hilts. Fits in most car Irunks. 



. . . I v£ had more pleasure with my Pascal Chan 
wCt-ik can tupreis! rm dyt nearly every day wiit- 

rrog with fnends or sluing at tome Quiet spot 
reading of soaking up the sun It'S really great. 

Chariot!* L Raffensberger 
Princeton, New jersey 

i had a pleasant surprise last week. There was a 
knock of] the door and in roneu a rime Rascal, 
presented to me by a lifelong friend, twm always 
think trie Rascal was sent rrom Heaven as rye 
needed it Fck years l Hue ih ? ret irement commu- 
nity tne Eascartan^s me everywhere i need 
to <]0 ■■ am very pleased and excited with it. 

Mary t. Fuller 
Ogden, utab 
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50 Money sac ft Guarantee 




Plsase send mi the FREE Bwktot and 
Special Olfer m etfeci rgr a runned nme 




Recharges overnight for pennies. 






Medicare Reimbursement Available on 
most Models. 

Call toll-free . . 1-0OO MOBILITY( 1-800- . 
6W-4546 ) lor free 1&-Page Color Catalog . I 
Or mail Coupon today- | 







Saw Zip 

TMfihfrifl- L t 

Ei#cific Mobility Corp , Dept. 1400 
#1 MoDi lily Plaza, Sewell, NJ 00030 
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• REAL METAL 4 LOW COST T PROFITS 

* NO SPECIAL TOOLS OR EXPERIENCE NtE&ED 

* A UNFGLFE AND BEAUTIFUL PflOOUCT 

• LOW CD ST START UP KlT£j AVAILABLE 

Smntl WMfcflhSl .SuilB LLTF. Bu Hh'-d N V.. 1 4303 




Save Energy 
Slop Theft 



THE SLIDING 
CLOSER 



TM SlALrr Sliding Ddot LId.it Ii an 
■A«|b< elwir ttiil n Uu 1 frii 
but wnich tlnoxnlfr prddC*J IN 
bum iJnm burql-in tid uipi ttwict 
filtrMilrln « « . w 



40.95 



LANDIL ftt. 

P.D. lei MI, Mm. U 15101 



Throw Away Your Old Clutch . . 
Replace it with 

BOLT ON EXCITEMENT! 

Comet's Bolt On 

Torq A Verier Kit 

will make your machine 

...MEAN! 

* Cr,{iliniifl 3 ljJi Vjridblp bai^maSSlGfl 
« F iiHy Aucanruiic No tiews Id Shill 

* Csmplele and Sell Cofiiamed ^ ^ 

* Ball II Eln An4 Go 

fa Mini-Bikes 

and Go-Karts 

Available from your Come! Deafer 



CQMET INDUSTRIES J56 N.tf , T' St. 

Dept. RM5-35 Ricfimand, iiodyna 47J74 
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PLANER-MDLDE H 
R€P 



HOOD AND 
CHIPCHI/TE 



PM 
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A jointer-planer 

The Helsaw Mode] 6S4 is a relatively 
new version of the basic planer-molder 
wtth a logical added function: a jointer 
capability This combination makes 
good sense because planing and mold- 
ing operations often must be preceded 
by jointing. 

If you've never used a thickness 
planer, you may think that it can 
Straighten a warped or cupped board. It 
won't because the pressure from the 
feed roller flattens the board before it 
reaches, tbf? rutterhead When Lhe 
board is released after the cut. it simply 
springs back to its original shape. 

A jointer enables you to obtain one 
flat surface before planing to a specific 
thickness. This jointer handles stock up 
to 67* in. wide and can make a '/e-in.- 
deep cut. Its cleverly designed tables 
swing outboard to convert to planing 
and molding operations in seconds 

The planer wall handle stock up to 8 
in wide and 47* in. thick. A Thp motor 
rotates the culterhead at 6.000 rpm 
which means 12,000 knife cuts per 
minute. This results in smooth cutting 

Moldings are cut easily and efficient- 
ly by Inserting a single cutter in the 
head. A variety of l-in.-widf* bits are 
available for small profile work, and 
heavier pattern knives are used for 
cutting largo moldings Single-pass lest 
cuts in soft wood with both types of 
knives produced good results. Bui. 
when using the larger cutters on hard- 
wood, make two passes 

if your interests lie in fine woodwork- 
ing, you might well consider buying a 
jointer-planer . The unit shown is priced 
at $749. plus shipping, from Foley- 
Belsaw Co., 95014 Field Bldg. Kansas 
City, Mo. 641 11. A planer-molder with- 
out the jointer costs $549. 

— -Rosario Capotosto 



ELEVATION 

CRANK 



QUICK-LOCK 



JOINTER 
INFEED TABLE 



DEFTH-OF.C-UT 

SCALE 



JOINIEK 
QUTFEED TABLE 



STAND 



Component! of tht machine t labeled above) 
are set up fpr planing and molding opera- 
tions. The Jointer Infeed and outfeed tables 
fold In (right] for jointing operations 



Jointer Infeed and outfeed tabtes create m 
stable ii-Jn.-jpng surface for Tong stock- 
Fence tilts over to 45 for leveling jobs. 



When planing, machine moves board 
through at rat* of 1 S ft. per minute- For bMI 
cut, support stock on our heed side. 



When cutting edge molding, be sure to 
damp guide blocks to machine bed to create 
a straight path for stock through cutters. 



Manufacturer makes a wide variety of mold- 
ing cutter shapes. The heavy-duty amen 
[above] are made of V*-in. -thick Steel. 



Comprehensive operator s manual telTs how 
to make Jigs and guides for specia lty work, 
like cutting wide surface molding shown 
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Sanding block 




You can land with a\\ tour surfaces of this 
efficient and eaxy-tp-make sanding block. 




This sanding block with a center groove 
and wedge- shaped paper retainer is 
easy to use and efficient Since I he 
wedge is recessed, you can sand with 
the top surface. The extended wedge is 
easily removed when you have to re- 
place the paper. 

— Alexander Hess and John Capotosto 

Cleaning brushes 



big^— ^ 

#%noPRO 



See the Big A ad on 
pages 174 & 175 to 
learn about our Big A 
" Partners* 1 program. 
Now, if s also available 
at Big A/AUTOPRO 
Parts Stores in Illinois, 
Indiana. Ohio, Michi- 
gan, Kentucky and 
Virginia. Send SASE for 
complete listing of Big 
A/AUTOPRO Stores in 
these states. 



Big A/AUTOPRO Listing 
RO, Box 1147 
Houston, TX 77251 




ADO TO YOUR INCOME 

Eirn t *Bc0rnS wwmjmo Itvgygh Popular 
Mechanics da&aiiiw 51.00 bocklei 
thf?W3 you tig* Ip Tlarl yuur own thJi^G5£ 
wdh Ciaa^r^d advtflisi ng i &2 0Q r&tera 
wdh r-rsi orSer! Popular Wacbantet, 
Dapi UH. S3* w. JTih BT-, York. 
N¥ 1MH1. 



r III ii : 

mvrn* 

Nw ^ram Sunq I iVh lhtwrgl*BI triVfil tSil« «W Qttfr- 

nnMafl mnd* 1 AtMJttfetfrdtff hit FSti-l&DOIbi Ready 
in 1<?i* 4 C-Ular CiEslag. S^nd *3 In «urrn. 

tg?7&Cu flrf 43. CkaUg. MN *5-5 310 Pv-m 





RUSH*3ftocpians& 
FREE coupons loc 

PM* DkhvfLNE6HB2 





T BIEhttJi 



Easy In 

PLANS $7.95 

i Li>:.-c i»d Hj4h Fnr(>ui 

SPOHTRAN CO- 

P 0 69* ?W-H Eml.cott. Nf 



Owl 11 .™** Rm : 5*i' 'UE- lit" 
B# rn piHHl F^-. ■ 4*- ml 

K*l«C0*-ll r llllH.I II TO' 
+jJiV | 



3IJ17 



BOAT KITS 



FREE 

46 pq Catalog 

SAVE FfrCTOHT HUItT COST! 20 power * uil 
™pdeh- 11 '-30'. 7ihfrgl?ss torils decks twtefy as- 
semtlBd ton intiall Interior - m sitjKrieiKi required. 

SiHTf as taclHv^lwlH. fWEt « p cauleq, 

UJCEPt aOiHT K|TS . Dipl. S3S I| 

rsfc 13 ' 



MOO w 

BurrtsvNte 



Minnesota 55337 eiz-B»-30D0 



rap red. 

m 



f MM SSSSi ftfPAMNG CAMERAS! 

jyj J-MW svl /buf jpurtT hm* iVn nMtfffd I 



epurw iticAw’m Sili ^arrwa rank, I 
viecframc anurrer rts re t Apr. iieiy-fn. * 

I'isffLVEtfYli. Sand krf Jtm /tote lUp I 

**we | 

*&Q*£SS | 



ii 

I 

I r-'- r s riTf -ziP-— 

\% R ! 



. «HW£ . 




VETS, 
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Gun-harrel cleaning brushes with wire 
bristles are irienl far cleaning the 
threads in nuts and in blind holes Dip 
the brush in solvent, push it in. then 
twist it out, bringing grit and grime 
with it. — H/aJter E. Burton 
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CLASSIFIED 

ADVERTISEMENTS 



Sophie Gronowicz r Classlftud Sales Manager Dorothy "Nolan, Classified Sanrke Manager 
Kail fn Sti £i Dor wort* I ft uach Insonksn Minimum innurtioFi too words. 

Bold face capitalized words — Si .00 per word additional IFLrst word set in Bold Face at no Etfira charge, Zip Code Frae.^ 

Thu no?d avaiirLbfo Lstuo u? place an tfdwtfniscmerH in AmGntn'S No 1 Ctassi/led Section ls JULY. Th# closing Is MAY 3rd. 

Send remittance) payable and order to Popular Mechanics. Classified Department, Z2 J 1 West 57th Street, New York, New York 10019. 
Please Indicate HoadLrtp under which ad I$10 -appear- As 4 consumer service and in coepdmeion with ouf mail-order adverttMrs 
who Lt so post offko box addresses for their convanjonce in handling your order. Popular Mechanics 
maintains a register ol such mail-ordor advertisers containing their complete names and street addresses. 

Advertisers ci sln^ P-0 Box number must famish complex namo and straw* address for our records. 

To avoid delay in the publication of your ad„ please sand samples and descriptive materials with, yciuj request. 



PUBLISHER'S MART 
BOOKS it PlfBUCATJONI 



ZfUQt TRAVEL A HO BUSINESS success 
HEAD 

THE DO B 4 DON rg OF ASIA 

SEND JtQOfl chaok or meney eutof lo: H t R*rhm^n s PO 
to 3B11B-PW, San frego. GA 92^59 SaLilarhan 
Gudrai-i**d O YDk# Money Bockll* 



DYNAMIC 000*11' $3.00 ' Gdrtrtd 

inston' Hm Ch*"*™' $5«J CaiAk^ rr»! 

Davvnpod. Oepi. PE S1A Ensi Lortiria *1. Glendale. CA 

aieoi 



ATLANTA Georgia Compete- Allan's Nfr^PFipar 1 ; Sunday 
1S.MJ, Ob Ilv Moo PP: St Oomu &DE 4S23- Mwiu 
Georg H 30041 



PUBLISHERS' OVERSTOCKS, BARGAIN OOOltS 2,000 
ram, ai! tubiKfe 1 Frw cAlikx] HAnAttan to 1S-A, Falls 
Village. CTOSOGi 



DRIVING TO Atarttf Semi MOnoy. Tim*, Trouble! Prepaie 
Vourscrf And VbW** For Thp Alcan Highway. W^den By 
Long Timm NgrlhWrtfcTS. $5 M IrKiUdM Vdlwn Hoad Map. Pill 
Pybscu'KMnn Ek:« 4565, WhfleHOTM, Yukon Territory YlA 



FREE jea Id tog— bookie Is. unqus prodiemsctvjng semitu 
Custom hdw-tg, to woM. RmttiHd, ny i ieoi 



REPAIRING AND REMODELING GUIDE FOR HOME 
IflTEniQtiS, J Ralph □Abell, Second Edition Flensed by 
F rape ret MWffflL Ll&73| PldMides KHultoTO 10 wennwn repair 
Vid rcirrtonoliiTij piGtHema, $21.50 Ki -og#' FutfBhing Co 
Inc . PjQ to BHf. MiHbcuma, FL 32902 



TOUR VACATION DIARY Mamohei M a gLance Send 
ess. K»nn>, P.D. Bos 24. Aurora, in&ana 47001 



HOW TO -DUT CON" CONFIDENCE MEN 20 modern 
Kims ei-P-mrVtvS M' del a 1 1 EduCaHonai and Mn lo r&ad - 01 % 
$6.96 SEND CHECK TODAY Id- Subied Summary Co , Sun* 
350A. 1W wwdwpnrl Ayp . &wml«ld HUi Ml 46013, 



#TEPR£S£NT yourgel «n Iratfic court Attorney -anfHAifia 
KMJ#1 prwtM SUCCVUM timgMf, $15.00 £OSEMfa 
Ar Bflnn Publishing P D ^ 7 'OK., Murray, Utah, B41U7 



DOCKS Automolive. Aviahcm Goiioaibfa?. History, Mo™. 
VideoMswttfl's camtog Si 00 R^lgrciabt Futforrart 
Brekd-nlt Bna m GPTW Grtvc. MN 55016 



FREE wild 6 Fltadlfli Mushnodmi Plpui?d Bcmklel StrtHl 
Sz 50 *pr PdCtag* t Hjneiing ■ Mu&hiOOim 1103, 
SnuChtiridfl*. GiwnmM. IN. 4014* 



SINGLES CLUB Orjai-.-zinq Gude, IfflU pages F>» 
intormarf^ TH5. Ba* 3152. Ruaion. VA, 22D90 



NOT far EVER TONE -OHLY Ihe CURIOUS in 
DNOUmiNG WHD TAKE NOTICE EGYPTIAN 1 MUMifllFlt A- 
TKJH- AT LAST Ah H»d ah p'ooftdureh madA unwn m 
me ptfwal pyplq Wrihen by Bn fl-mhalmcr gF ye^rc 
FTiefesrMMh ygur Dfdmr inc^gda a pynppftii af Wodem 

Day ErrCMilming . Smnd Sft Kplus SI 50, pih In Malle Prens. 
h)C , 201 North PffiSAO. Hwnfrriiville, MO 63455 



CATALOGS 



FRfci CATALOG ■ BEST IN THE INtHIBTRT 
A COMPLETE CAMERA STORE IN A CATALOG 

ONE qI the Wdfld'B draal Cstaloga and A ia jjhotographq. 
Send bg Pgrler ? Cflrneri S fcfl. Inc . 0 c-jc $26. r>*pt PM. 
OAdW Fan. Iqrwa 5061 3 ^ your Fr« Copy (U-S Onlyi 113 
iBQhKT bza p*gea lilted wnli 4,D0Q ilema many ar them 
e*chi5*ra and very unuaual. Piua popuiai tuaed owner as. 
wises, Mi, ate . ai d-scount pnees Huge mvaeCory. In si 
service, greai packaging vou muat see 4 to Pft*vve it Ordv 
ywir F w rap y tadny 
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SMOKY MOUNTAIN KNIFE WORKS nu Qvei are mfeon 
tnvas. and cutlwy iwnii dl whatesala prjees. S3 00 gels yau 
aur giarn camTjg &> Vsl clas-s mail The Km!e CalaSog. P 0 
Boss 714PM. Sev^rvrM. TK 37fl6J 



MOWER Deck Trimmer ant) THW Kdi Ifee Ydur 0*d 
Engfli'Giflal SstfingBH^Biafag 12-00 ■ Ro^ndahle Buu:cfcc% 
Service, to 5, Quia 4mm 



FR£E loci celifag Tggl Line. Bl? New Ygrk Av*., 

Mflrtmstiurg. WV 2S401 



Q|JAL*TT Gifts Sor chel hard to ptaaae person m Fernlic 
prices 16 p^gu -r-i*rr ratelng $1 00 All Inland ii»giraearmQ. 
Doff C' 30 FhHsIwood Criva Farmngvilb, N Y T173E 



iUPCRTSF C^nAjg &ssjum^i itTrs, Ngwamcc, Spa- 
ciatty produ±i $3 0Q (ra'urtdshfal C*tMtiadH.-H Pfl Bfl> 
63057. Sin Je*e, Ci. 95153-0057 



CATALOG Pi yrtvsnii OrtTn 1 Si .DO. 3iyhah-N*P 
EManPrn^, PO Bur: "7B4. N™ar\ N J , 071 Q- 



LJNIOGE Ga-nerai Grt Catalog $i go Hea-m^ie. to MOOS. 
Detrofl. M* W34 



SECRET TO HONEY SAVING buy impbrb Ih-ciug-i Cili- 
tog-oww 2400 -pfl 4snn. FtHI afar. GuaianlaDd 54 00 LitJi 
ted ta liral &dir *ww $25.00 Prtfdert WHdie^aJfifS, P D Bd« 
1091 PM, Bomrtlrt.se 29902-109' 



SMALL ENGINES. LawnrwwW Pari*. Tr^.&it Tillpri 
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tnurii tfrtftfi FREE CATALOG. Small Engma CHy, SI 2 
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GUARANTEED AUTOMOBILE SECURITY 1 InitUli in 

Itwuw. TDC. 304 Sib Migwol. SL Chartea. MO 63305 



GLD CAR fans - 5LMCi.be Iq HEmMiNGS MOTOR 
NEWS. *tjrid'a i&ngeat ?kd car marketpiaGe HefnmflHs hpi 
B^ir pep** dl Pte eaph mgmh. cammed #rth mgptflndi 
ml end can far $am eHud parts. IrteralnrB, r wlnraltgn nupfpuHi 
and h-cte Only £10 75 fal 12 gt^anl iaaun SmhUi'itw W Che 
inblfr dl nki eei cdi*acvt 4 radav Send In Henmings Moky 
N ews. Dep( 53 IB Bdk 100. toninginn. Vermom CHSoi 



SAVE GASOLINE I! Rypfrrt $qlluwn devices easily. 
ravwaihly 1 Posed B LaGrinQivilkl NT 12540 



FREE AUTOMOTIVE SECURITY CATALOG. Largeal 
aeiectiCrt available Do-ll-Yoursel! Pagan-, alarms hood 
hxfca. glass delwlors. Allow 4 wee*a Immediarl* DtHiygry 
Sent) Si GO Automotive s«urfly Equc-mpni. Dw^ 2 P 0 
to 3®. PIM1-™, New York 11903 
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S200 wrhams Suite *9. SiOO Gimitgi Geirol. M^gp.T 
4S213 



MODFFY Cahftuel, imure«e MPd, fasLiueiror-s 11 50. Kit 
$19^5 burger ^rilmipfifes. 51? Rgyil. Jackwn. ^cfrgyn 
4-9202 



"SUPER CARBURETOR" QIG V9 G«b72IIPGCdmpulai 
venliec!H<rw lo bL Id your own fHEEorpchiYa. HA A. R2FM 
toeing Grien. Miaaoun 53334 



SAVE lC- Id 4 fflNdj par gjl wlh RAMJET 5ABE Idr 
dela ■= Empire Box WP, E. Syracuse. N Y 13057-0096 



10 1 WAYS TO SAVE HONEY ON YOUR CAftr S3 W P 

JobFiipn. 3at5 O^ard A*e.. OBfaand. CA 9MiO 



GU TRUCK A AUTO OWTtLflS 7B-B4 End »r^1a^ BhiH- 
MXJ; UttH-i imeoKiar opfrabarL irngrwa mpg mart pdww 
CXtier now 1 H9 95 siaI# madet v*6 year, or 1m into, wmi 
MWL INC Depl PM. 0306 L^JVi Dr £lh Grove, CA 

3MS4. 



PLANS Td Convart: WVa, Rirflctx or Chwvftas Ta Binary 
Power Plana ItuLire detajlBd drawmgi and ilep by step 
'natVLrftortl. 14 96 Pfaa $1.55 potiagi Flghl Syslarna-EVC 
P 0 to 25. Machenpraburg. PA 17055. 1.7171 S97-C333. 



SAVE SMO 11% On Auio lrw*nce, Boo4iHt 11 K. 

Scrtlek. Depl AIM. ^7 Haynn-x Si.. E- BCafan, MA 021 2fl 



FREVE*fT Th£fT gr cert atereg Fa* Bnn-ihafl pmdufl, 
send car ¥ dMb pg*p. mi s make, lhughnpi! ei snflnea and *1 
heighL Ii'-d Width Ulua $ 14.50 Id. Willlim Bnedden. p 0 to 
tm , VinGGiJvfcr, Waahir>ysor-| 9 S 666 



Save IWS EVEN H.WB on eev i oar purchase* 
Gu4'imted FREE bonus Somd $5 CO Kt. Leai, HI 1 . Eto 42. 
D4IG6. MN. £50 1 7 



RAQf ATOfl OVERFLOW ;ltcI BOILOUT due to lutUrtg m 
opglirg syilnn-i Add SUDS STOPPER Id r»dialDf Sofa n pr-h- 
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$ 1 .50 snippy. Pi*mo* Piua Inc- . Bo*: 2Sa. Bfacminpoala, H J. 
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RAVE THOUSANDS N** Book T(MI| 5«r«li Agtq 
Drtaling Y« Own Car A MONEYMAKING OPPORTUNI- 
TIES. S9 95 piua 12 SO S H. Inntwalive CdhCafSi. P.O- Bdk 
^75? Scheumbgr^ ILffllfJ 



MASTER KEYB TD CAR CARE. Siep-by-fi-iea nacmflioni 
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CalBJog 1 tftw Cadxn Canyon. Che®, GA 9’ 709. I714S 
52M&74 



AUFCO TOP CYLINDER LUBRKATORB, Constantly 
ti*w$ ir# lubricates. Ifta heM'W&^ftidaafi jm in in in^trw 
S*nd SA$E tef Ira breeTiijr-e. V*eo. Inc., to 6. Ftera«i, 
Mass 31 DEO. 



MOTORCYCLE^ MOTORSCOOTETO « 

SUPPLIES 



GO Karti.. tf'iibihea. AW'j. Kile.. Paris, Engines. Low&ii 
Rums. Largest SMedlon. 72 Pige Catalog £3.00. Rartund- 
abfe S<art WcrtJ, Dept £., *406 Mentor A»„ Petnnvhle. 

at** mn 



$U-iMil-&ke KiL Go- Karla, Frames. Engines. Wtte#S 
Cfurshss, Firm tocteefing Msped Pe/ts and Accessories 
More; Parte 'Lcwriff Prices, 1&R5 Whotasale GBtatog-55.00 
Kota A Me. P.0, to i0», Maywood. ^ &7KF7 



AVIATION, HANG GLIDING 



PROPELLERS For Airtjrate, HtcverEtaft, UfSeligtes, Air- 
craft. Catalog S2.O0 Arcwrprop-PM. Meeker. Oklahoma 
74865 



tfiJCQPTE FIS : GasoHns And Je* Powered. Fran 
1B99.00. ftfc&Flans. totomteteari 13.00. BW Rolor. TbwandiL 
Kmu B7144. 



BOOMERANGS — INCA EDI&LE RETURHS1 v 0u can do 
H. Enoteig 1 Oder your FREE GalaAjg *tow! Boorn^ar^Man, 
300 P«R, Me*™, LA TiMi. 



DESIGN Bulls Arplanes, HangGhttete. SmpMed iPuKca.- 
(ona Brochure 20c McCoy Aircraft. iZ-920 £ Figwret Lea 
Anselm. CA 9006 F 



HOBBY HELICOPTER Ctejppy" UftrallgM 6ftgte-£&ai 
Heficopter,. Scr^ftedCof^ruc3iwii— Mciwcycfs Engine. Sko*' 
sAurs 53.00, P&lyrKKra. to 670M.. Si. Rem*. Quebec, Canada 

mao 



HOVERCRAFT 



HOVERCRAFT PfartS All Sues. Curaloy t-n flft Unvur^l 
HervurCraft. to 291. COidOva. IHieoia 61242 



AERO-CAH Amazing HovareraA butfl aaafy Hrttn ordinary 
bade Lewimower entire porter. Cents* m e man pfcj.&. Hov- 
ers. Hies forward betfwenJ. SJdswa y» mar Und'sftowteater. 
Complete «>ri5mK®*3ns pten& taee&Hira. 59.95- 

Aete-Pmjed*. Bfti 5iWM. Pinion. htew JrnHey 06609 



PEOA&U 5 : Mover war herds parking ks^s or eny surface 
04fl II W (*nd hard in |t«* flwflteg mSchir^ri fkjikt ft yteMftH far 
about 9 1 W worth fit ptywwd *vJ penis and m tewnmaw 

*n*e*|. The P*g»u* 91*** 7-N. dm i hd m*m ICMftJ. aftOv* 

lhn griXTid. A yfrktfi or i eguli- gii |_u Svidefi 3 iMHUHTE Of Hying 

PL- 1 BG0 - SB.95.. Sfifid Id: Poputar MflCMBAia, Sdk 
IBM. ft Khc C#y StafljQJk wevr York. NY IQIOI 



C*X RADIO A HAM EQUIPMENT 



police to«TWS. Sweat Repenpy HPR. SOjc 1SdS34. 
ppfwif s co mv 



CO MODIFICATION&, Conwralona. Bodes:. Plana, Kite. 
Catalog 32. CBCt, box 3' 500M, F^oenu. Al 050*6 



CB MODIRCATXMS, LifieSr PliftbOSk. H .00 rturtt- 
ude AF3, Poe 263. Ne^ip^in-, Rl W1WW7 



CB baa* aflftsdhfl item coax Inatructtona S3.-KI. Budiain, 
to. 21 2S, laitehassee. R. 3230*. 



ROBOTS 



ROBOT DESIGN INFOflMATIQ# Fret 0^C2»um Tba 

Robot Whnftut. Dapi-iE. pjO- to^aww. hmim, tx 

77272 



ELECTRON KS 



CHIP Capaoflof or Chip fte^eior Asatrftwil SlO.WlOo. 
Mfce MUadhtavnML t-iSB So LefHM* Miiivavfae*. Wl 6SS9-7 



ELECTRONIC EAVESGHCPPHO DEVTCE&. SURVEIL- 
LANCE AHO CODITrifiSUfiVElLLAIiCl, OAHT CAT A 
LOHS1.86. HUNTEREX, 00X3122. WINSTONS ALFU, NC 
37102 - 



OOVEHNMENT r*«h 4 f|, lr&nfirtiirfr fi.. S^OOfer- 

wmper5. pats. Calaog 26s MesHna. Narani. Mass 
01 S 06 - 



COMPUTERS & SOFTWARE 



COMPUTER, U*1ice 6 jppJiea. Free Details Dsnl^ig, to 
STO5. LongCmaeft, CA. 90B05 



Tl-M 4 A to)*ai*‘Hirc|ww9 bargama Herd io lino stems. 
Hvfit §wtetii?T Faai Sewt. F^ee Cdtajog Dynamic. Box 
eeo. M,Y, 11901 



COMRUTEB WORKTABLE. fk^. 

PteFS $10.00. M*m COrtWtari, p,0 Hbs 6371. A***-**, 
NC, Z88M 



£Ki¥ TIMEX SlNCLAiR 1000 Use s. Bai-c Nome vm- 
^age -^erast CahEUiater Program does rtaresl amoftuafto-n 
on tmp to IrhMBt tana. C-90 casseita. S3. GO poatpa-d. Park. 
In^tf^ps, 1 1 Wtekte Floed. Kaig^ori, NH G364& 



FHEE TIMEX, QJfr $ ISM p0^r*rf* SpiCdy ^m^tar 
SfiOdfl.QO rdf ileturii JPH-5W, PQ to 4156. Dfipfc-PM, 
vwntarpark, FL, 32793 



THrNKINQ New Cofi^Kiler? Cniioal coute toal 

you lUPuroMemg Guide!! S-1 96 CGC. to 1307. Cornmg. 
NV 146» 



FREE SofhiiPt catalog. ISM. CPU. Appio. Con^wdin. 

Py tmmp, Bgs iSISP F^r^tar, N.Y. l4Slfl. 

iTEffEo, CAiami rAFES~rrx:~ 



THOUSANDS OF CUBES' Har^td-riraf 4&r^ hH ?wom. 
fmen rin^ Iwt 40y*an inckrirng pop. coiimry. r«k and «^t 
t?0O kv crnilqg to; Aipariw FH P.0 iok 
Dept ™ to Artflttlaa, CA. mm 



LOWEST Fraeibiti Priuea Qf\ AJi Ma.Pir brai ds C J efcarie 
Hi-fi and Video Equi|Mvem. Fra Snipping Fra Prioa List 
Otobal EiKirorifos 436 Aaseena^ fr td. CeOarhu*^, N Y 
TlSlfl. 



TV £ VIDEO EQUIPMENT 

NOTICE: USE OF CERTAIN tTlMS IN THIS 
CLASSIFICATIDN REQUIRES STATION 
AUTHORIZATION. 



COLLECT VIDEO MOVIES? VMS F!n h n Getaicg J2.CO. 
Tower Dunkirk, HD M7^l-fl313 



SATELLITE TELEVISION ANTENNAS uumpiece dala.^d 

parri im Home wntfrurtan isy anyotH. $5 .lX 5. Jifcsmn 

Esectejmss, P.O. fiox 160-H, Dundee. OB 971 IS 



VIDEO Hftgk-up Oiiarlkn MwTu^.Shew* how ip NscA^ 
TV, VCR, Salullila. Slurcos Mulli-sa^ 5^-50. NatH^iar 
Vdrn SoniHL tori. M„ P.O. to 1932, Hfittywcad, FL 
33020. 



ENJOY SATELLITE TELEVISION. Sav* nonny irilh 
goerartflfld. da- It- yourself antarvu ptarutVitL. BbokWc 
kns?w»9dge rw* f!eiMiiiary. Send ll .00 tor catalog at H 96 for 
"Consume? G jide to Satatllte TeleelworL" G^l-36 r to BIOS, 
MiisPUyL MT 6WWr 



CABLE TV ECUIPMEWT. Jerrafid, N^Nin, Zarttn— many 
fi1t»m Factory U ^Lowest Doeier Prtess. Compwte ^lus- 
trrfliedtiY-aA»g. CsblijCfi.. Inc.. 73£SVz Reseda 

Bh*,D*ft 101, Hasada. CAS133&416-34«-»71 



SATELUT1 TV PtCCEIVER BHEAKTHROUGHI l^dyocr 
b«ei iyrom grid H** 1 inqp|ry?aif^ maniftls. adTsmafsoa, or- 
cuft bvardd' £pnd M*P^*d onwokso^: KAMI. Box §£#*7, 
D^M. 2flP.. Tempo. AZ 06262. 



FREE kslirtg ^«Okirtl^r vkfloc lipfl Ronwk. 61 A 

Ado Ip'ii, Ebil MtiidL'W MY 11554 



COMPLETE SATELLITE TV SYSTEM UHDEfl 15W! 32 

(riB^ndJibki] oaFlPiog* Shadowf&e. P.O. Bok 

FwSMii, BW 



SATELLFTE $&im 5S95. lnlrJrT#iito $1.00. St^linw, 
1122 Pm$mh, Hui 'SvIIIb AL. 65001 



PROJECTION ¥eS*w*idrt, $ 11 . 00 . Uu« U^jnMlw. Cwty 
600 Lent Listen. P.O. to IB 06. PfllBrjcimjgh. O-’-ttid. K9J 
7X7 



HOME SATELLITE TELEVISION Whotasale to Sh ptM. 
Send O 00 tor catalog. Dealer Warnm. WhotesaJ* SaMHe 
Syppty. Bhi ?044M. Lake Oewago, OR SM*. 
S03J4fc5JM 



FREE PrE?i lust V£r*. Cimfinfti. VkW Wn>i»Rtota. 
2901 1* N. Ncb^Hki. Tampa. Fl 33802 



COMPUTER deaiflffid 12" mean diab, Ptaiu— HS.H; Pw- 
abolfc ftattems— S". id", I2 r , 1B‘. (iojQD. Soy d, to 1483, 
CWtlf.CAKMl 



CAMPERS * TRAILERS —KIT?, PLAWj 

BUILD YCHtR OWN— TffrW T#-FH»1 WuMr- 
Mottabo ffHK^an q^-P**.Li.p- CcTf'e-r— Fie ns— FatSems- ■ 

KrM— Catalog: il— Gtan-L R-va, 9I52PH ftosrflcrana. fes 
756. bailflowor, CA 90798 



ENCLOSED TIWIEPH Ajrtrtft censtryCttan BmHH 
Lghft Strong* V*r-relda^ DMA $1.00. FmaMtarttoP.. 3316 
Fuf^tw.. El Pa*fi, TX 7M36 



SCHOOL &ya Motorhwne CDewrs*an IlMtrAHf insijut- 
Dan $3.00 To: AWP, P.O to 70162. Eugene. Oregon 
9740 "t 



Pi T* EXPANDABLE PHOENIX CAMPfR: Tb* w«i m 
PM a win of ni>Trijbuih fampvt. thl* insHnioi^i fccgn «m- 
binmihe mennu qf 4 with iha Maury et a van. 

CtowP tor temtang. W* v&tym. «my to Hindi* and Ihr-lty or- 
gas Opcnad CM. U pn>W« qmxm quertff.te *m ftHI 
galey aid Iwn tig Mds Ttie eportv limgtaH ng Ub on. any 
Liffid VW bus Chum, end can be bi.<ft tor about 52,600 Plan* 
include to it-qe drawing sbeels am a ze-paq« injirurt^n 
nunuM. Pl-iK» - $ 1 S.M. Swrfto; PbptftoFlMGPBnkS. iCtf 
1014. ftad© Crfy Station. Nbw Yfffc. NY 10001 



BOATS, OUTBOARtH, TRAILERS, A 
KITS 



BOATKH r $ * PLANS ' PATTERNS - FHAMEKIT* - Lflrg- 
# 4 ; CatiJdg - 3 M Daf iffci 0 SO - Ply^uod - Fiberglass - Bleei 
■ S4 ftp Ptanlung ■ POWERBOATS - ttnwb - OBbounlfl ■ 
OftHsare - SparTlrslwa. ■ Hauttbaoi* - Nydropian* ■ Duck- 
tots 1 Ca-iute ktayaka ‘1 - SAILBOATS - Day&ailerg ■ Trailer 
aaleis - lAjWbum - SUPPLIES - tpoaypius - Ipovyglu* ■ 

Cm* - Rmin - *v*n\ - CATALOG $2-O0 SArrmei Si-001 - 

iBocf Amateur SoattH^din^' - - Pty^sd^pcny - 

Steel - 56-001 CL 4 PKCRAFT ij-P A 0 u*l*rt*. T 0 rt***nd*, 

NY 14150 



WOOD Water S-fld P.nna J6.K- B4MPLAN, to 31061, 
Higbterd, Midhig*n 4603 1 



BOAT PLANS - PATTEFKS - KlTfl ■ ffendradB of 4»^)qa> ■ 
W 3 C 5 CI - Pberglua - Steel - &xtwe 5 s - Pmwrboita ■ Cmxtee ■ 
Kayaks - to, boats - Ducktots - Dwiea j Hbuiebbsite. 
pte, amBfteur j pri?kiffi nwrt? i«*i. MsInffitltoM^e prdte^ito*- 
ft resuns 1 Huge pnflt Hftltog 56.00 I $4 00 toTnaii;.. 
Inciuites Frijjj "totbuilding SuppHva'' C-flWtog ■ Dii2>*>jrri 
Prides' - Fuhninp - Faw^tM - Pmm - GIisB - BCfihi. 
Invrntg.ila ''P!0wyehi*ld "Pd^yg-'id ' hiuDj u^fisy tyslwn - 
Mar.i.il - $a.0fl GLEFM- SIR HWQW1L BO< 

?5*MP, EteH&awfil, CA 90758 



FIBERS LASS - B ESINS - fttama - iloih - epdarte - Tet - 
eic. Factory press - CATALOGUE ll 00 - ttoc "COM- 
PLETE FlBeflGLASSING'" $6.O0f - Ctadicrtlt. Iflfl 
Aeuiiane. T™wertea.. m 14160 



BOAT KITS - POWEH-SAdL - 11'-30‘. FI^EHQLASS. 
Sivu hUI. Ariyone cm aeeentol#. FREE 46-page calaog 
LUO Eft, Cte.pi. 0C-B5, 3800 Waal Highway 13. Buma^tte. 
Mlnneedta 6H37 G12-fl3O-3O0D 



EyiNftUOE^Mwwiv Ba^iir^ , , . ail siw . . . »430 
hmJling . - . ScOft UfeCiAKh pn . - . EUCfr* Ham. BIB 
Mem* Ftatd. LynteOOk, Mew York n m 



FREE I itornifilifir SfiK cary>u plans. CQ-Lflhl BOfllS. P.O. 
to 590746, HtHieten TX 77253-3746. 



FIBEHOLASS WINDSURFER plans 16.00' MC. OyidAle. 

310 . Grarsewd Aw., Wiwiipig, Ma^iitebt. CAfiidft ft2H 
4j6 



STIP-WHNC M iitely tord^ig eyStesm, fts tota. Free 

tedqiigr*: to UK. Ff- P*r «. F- 33454 



CAMPING EQUIPMENT A TENTS 



CAMAEA51 Oons tet wtiw MEDICAL EMCnGENCIEB 
rum your campng pleasure 1 Complete QU ■□€- including iiitc 
Medcati Suppftee HM. S6 W! H«r^- T-WAT CAUWNG TOOL 
Maturing Minmer, htfehet. an*, shtetei, mot*! |13.0Q^ 
Midlnd Ma- 103P totem. Midland Fid;. VJ 07432 



OUTPOOR EQUIPMENT 

PICNIC TABLE: StCtetw«r Fiaeo Tide 4 a cS*w»f one- 
pteesdfcjfegn ii*t totes lik* a ttluro tor convanenl alorage 
E^y to bL>: d. PL-1718 - $6. 95 Sard to: Popular Mecnanca. 
to 1014. ftadto Clty ! SraHen. New Yuris,, NY IfllQi 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



KUNQ-FU Fra Lassois. Send $1.00 faf Poatage. Mdiii*. 

Dpk 1755. Dept PMtfSt . Hcrroiuiu. Hawa-f »fl» 



(Conlfhued on next page] 
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ATHLETIC EQUIPMENT AN© BODY 
DUILDtNG COURSES 

NEWP frowwiy miKln laatsr— wflfioid weights w §dd- 
gels I VflTT, to 93B26P,, MM*abfit*e. fV3 5320Z 



OLYMPIC BAfl&Eu SETr 400 Sfc AJk*y Sar, toss n» 
te U.6 A F4MH 4 bur. 1339 FrskgM celled. Ch*c3 or MO 
fci Prtl B.iiTxill, 124 Ptenr^ Viill. Onflt PM PHfY&ungtt PA 
1523$. §60-544 i2DC 



AGGER, Mon Faweffy Essies - tafl^! Free Baekkrfr 
Universal.. to B6fl4A DeUml. Mich lean 46240 



SPORTING GOODS AND EQUIPMENT 



CROSSBOW* 3*td SUHGSHOTB. MbN CdmpteSe Gala- 
kM Avw4ibW3l.00.M4M ENTERPRISES, to 44 0*0. PM. 
Island LAktr, IL. SS042 



SLWG5HGT GUN W&tta Like C/ussbftf Crawpleie Plans 
Onty $3 00. Pl*go. to 733, Tice. Fl 33905 



SAVE an dr en d fame daLkpae* sapping aatHpnwir. Best 
d#HKinf pncee FREE catalog- tolfrpretfs General Stere , 
Dept. CPNS-5. 1325 Grwmray Cum. Midwi, W1 «?13. 
(e00> S74,4£flO 



FISHING, TACKLE, LURES 



FREE Ririif; Mcilrl G.ilakjg avor 100 mak»I 25 sMpih. 
CimwiL Bern 230PM, WaH Neurfart, PA 15089 



ffOODEN isn lira sisat ealefi me Wflgwt" S7.W asch. 
Order: Lbres. to 1 Oewe. Virginia £3#30 



GUNS, DECOYS, HUNTING 

LFVE TRAPS!! Afl AflimMs. Free Catalog. MeyffllYap, Ban 
1 53P r aaurfean, Iowa 52229. 



HW $ PRECISION AIRQ-UH PRODUCTS ■ Air RHlw, Ar 
PiKoift par Arti|ll». mud* *i Gemjiriy, with iifg&ni® Winipty. 
High DvdMy - MitN9f*vfl*ln MaiGh, B^panE, atolle*$eiiftt, 
Ifcfbby ui-h: Slaivlar:! PbIh'Lk. P jk TdnpK*. Tupl, jLOptt aisd 
Aceeuortea. For Mew 1985 Pwiun Products Gaftalofi send 
$2.00 tor i s? class. 51. DO tor 3rd Claras defevety Uj Dynamrl 
febtfi ul Anwnca. 105 Stcmehursi Court Ntarthvaftj. NJ 
Q7S47 



BATTERY REBUILDING SCHOOL 



100% PfoU Rebuking Aulo Batteries. Bafte ry Factory, 
Myille Art. r MehQpat Feb, N V 10542 



BATTERY ftebuMing lot*, Inetrucftona Sft44 on Manual 
$95,00 Training Available, Sw?r Battery. t& 41 $ 96. Sparing, 
Fltridt 33470. 



ENGINES. MOTORS 



ENGINES For Wtiwnrs. Ti arr. Fit. Fuse CiMciurt Caldkxj 
Angina*, 166PM, Ashland, MO 65010. 



TOOLS FOR SALE 



PLAN-S Pot rww devices never caleied betor^ AW easy, 
iwnwww to bufc) SPOT*ELl>ER- VAPOR DEG REAS' 
Efl — 300,000 B.T.Ii. TORCH— REATPIPE SOLAR COL- 
LECTOR— HEAT SAVER bOHti lurifcAU Output . . Send tor 
cmalejg MAW Pu&iffitwig, 7?$&D Salrda Montof-On- 
Ttie-Lite Qtwzmm 



UPHOLSTERY SEWING MACHINES 



UPHOLSTERY Smhiq MacMnea '#m Wafcjng Feel, 
p-eisi read* ho uae— only $460 00. fhdntpscn Mcdpi Pw^oo- 
AVAtLABLE FfiQU YOilH LOCAL OEALEFl, « r^dcr tfsna^ 
I'Muilf Churye ViM.i. DalPiu , lftC. P P.O. B&% 12110, 
Lubbock, Tar.&i 7W52— Phew. fBUJ 7*4-6774 



MACHINERY, TOOLS 1 SUPPLIES 



r METAL Cutting yittvg $97.25. T W 15048 Frr-^rx, 
IrtCjaiiy, CA 91748 



SMALL FOUNDRY Fumacea Sbpfii^i Frt-H "w^atore 
pyramid PnsdLids, 3730 Smith Jim Avenue Rwrua. AreKma 
9904 1 



STEtL^ Bfaaa Akimnu#n. Calasg: |1.W. MEtU, 3719 
FnenxmL ^*dago, IL jIM?3 



STEEL, AAjnnjruj^s. Bi»»— Bhwl, Bijj, Sht® S^pph^ 
FUfii W nia: CEL RRI. 0UK Iflg, Cdi-Kron, IL 61*23. 



BEST PfkWfl, WoOdwSUiBn; MAl+iH*^ Calafcg Frea 
UcKAgan, PMC95, ddLiwon Guy. N.Y. 13790 



&AR09AW BLADES any & ;a SAVE 20-^ EUROPEAN 
YVn-rxj an^ lAutal Working VaJcJimn^y Fruw Iritr/Tnafian. 
Sdfbft Mubinary, Suita 8. 16 Shura Read. Fatchoflua, NY 
11772 



244 POPULAR MECHANICS m WY P90S 



BOLTS, SCREWS. TOOLS, WHOLESALE, DIRECT, 

Cuaratifteri. Cerak^ $1 .» (RefyncW^F Cametot Dm- *4. 
Bus 65 v iBrfsidL Wa*«win 52104 



CATALOG METAL AMD HARDWARE S^M Raided 
wrth Firfl OrtSef . Steel G-rada 5 Betts, Nula. Washes. Storage 
Esns, Ka^tock. Sd?k¥t FLned Cap Screws.. R^l^rs, etE. TWF 
mdtejafrfeS. 1&2B Sfiula FimI SJraat, Barrel MN &$-11 1 



BANDSAW BLADES, An V Size, UlnHun King Sa*V. 
6541 Tidewater Dm*, !Vbd^ vtrgjma 235C# 



■'SNAHPENEflS REPORT" Monthly NawiUftter, Shfl^r- 
mg Guiflflbcwk. Wall Chart Free deteits. 

Cmipan tf, Dept PM 6. P.O. SSSSb, MlreiefltfHxfci, MN 554S2 



MACNlHi Shop Siiprfds. Fantaabc Oftcea Wn*e: ATF, 
25-1 W noMrMi Gvdena. CA 902*6 

ENERGY HAVING ~ 



SOLAR POWERED OUTTOOR UQHTt 0%; SaEU«ty. 
Lflcator FifiB biwy, Ta* Oadrta, For ^toririfdnai 1 '900-241 
2682, 1 404 1 351-8459. 



SOLAR, GREENHOUSE- AND ENERGY SAVING 
PRODUCTS CATALOG! 

COMPONENTS. CdT^ieie Systoms m pigea 19 sedranB. 
Our 1 1 m fmr* Orddr hum Qm arnfl MU’Jde - the 4UiHihy& 
iMgwl an«rgy wmg mrui order itoiiae! Sam? it .t&ft pcatperf 
S^Jat CBfflpertW CarppimJton. EW M. P.O. 237. 
Mancltaarer, NH 53+05 



ACT HOW1 Stars SAVING 55% On AhtnrtM\&iiti£. 

Easy InsMUtfcQfi. 9 Year Gbaranlee. For FREE Lhwiture 

Wr-iy gfliRry CfrnPdt PlwfcjrtS I PC.. ©Ok 090569A ©064 
OustiLriHbeif Blvd., iWr.l Pain Bn^ch. FI ■rS^Ofi T309^ 
664-6762. 



SOLAR NOT WATER SYSTEM Under $175 w'oadM- 
Sa^a syabem rnelafM on National Food Cha-i. Cusl evw 
Ptflinif. metalldEisHi ir^yctnensard aup 

P**r* inctikled guteantad m ^ney &ec5i- $9-- 99 to 

GE Erpaine*t^T§SdAr D^ifteon, F.Q. B&x 571, Dep^M. W**f 

Bend. Vi' I 53095 



CANARIAN EfWpy Tipi Save $ Invame^p? S*nd$2.DDta: 
K,8. InfiAatKjrv. 2*4 Uaiidn ayb.. Rinq^in Ohlarto, Canada 
K7K0W 



GAS sehtg^nlbrs LrMgra Wie Fj^e L^watUto Lflhrwi. 
Boil 41JC ICdiCk, OH 44838 



SOLAR & ALTERNATE ENERGY 



FREE HYDROGEN FUEL a^d Osyyp" Gererv.tu- b^MA 
Water ar^ Sdar Leila. Plans and E4 $1 2 DO Frahe nuwtr 
Sjm S261. EjdrnEHUfsn. Ainrla, T6H 0L0. Cen^La 



SOLAR I’idI hcjlti. ikjgd undo/ $700 Qmnplel* 

pia?^ $6.iS- v& r i Furvkw, 3316 hskusIva ietYi RaiiigH., 
M.C. 37612. 



PASSIVE SOLAR SYSTEM. Gotomd g dwgnKi. bte*d 
youfsad Idf ItiS nar 51KO.OO UuSPalKt inaij^tfj$nK $3.85 
GA. Bdk 236, Hto4 ©LiSlhuf £-sga. Co. 60451. 



HOME CRAFTSMAN 



M0n£ym*K 3H0 WOODCRAFT PUWS, KIT*. JnLSirfl 
Eivv'ftieke' toys, gifto. Ken*™ Free fnKmtre 
Willift^L 32L TriuA. Girt Ctwt 24Y 11S42. 



LARGE H>alLy.liLr-i >ul plLirs Furnilurn -lanigna lg$m, sp n- 
■nlng irheel, etock®, uScHiiPuse^, ef teyM, ttph*b«fi, bkd 
hotvm. iviNitoervsJisa. niiea and -nx^e. Catalog iOe 
Qal^lafl* Cd Wtorw^rm WfT4. 



MUSIC BOX WORKS ?00 Tunea Liar $1 00 ..Relu-daile;. 

Mum Be:-: WaM, Avon, HJ D77lM«7 



WOODEN Tov Parts and Paltorna, Fun W4h Wood Catatag 
$1.00 Hvmwri Co.. CW, PM, Bok 442. He* Atbvry. IN 
47150 



CATALOG FlKLL-StdEE FURNITURE PLANS - $2 jOQ. 
He+bnded wtffi tirit erder Trwtrfcmal, Early Anwncan, w« 
1601 Furciitw Desist 1425 Shfemanr. 0«ot. GF45. 

Evdrralnr , IL 8^201. 



FAVORITE WOOD TOYS, Fatrema, Par 1*. WVwtH, C m- 
log $1. Idys rMtd Jsi'e. Box 629 M, Lyttoao. Wash. 66264 



MAKE WOOPtN TOYS- PROJECTS- 10 pHarts. Ua, 

(toy. mi, vnnu^jr $ 1 . 00 . ctwy 

Tr*a Tayi, B4fmont, Qhfe 43716 



WOODCRAFT PATTERNS, Windmills. Wttfiinfl Weila, Slid 
Houwi, Fndera. Plying Dwck. Pt teuarl, Outdow Flantara. 

cmm§ ji.oc. o»n*rt, 11940 tj&, ^ tfonh. o»w^ 

Mtel^ae *M23 



UNFINISHED EiCljrA mduK ng. Fancry cIdikhjI 

50=*i diacounL stytes. Whts: Jaos, 126-PF Baventti Na?ei 
HOpktoA MN $5343 



HARDWARE CATALOG $1 DO Htfundlfi** *m f**t*nfr 
the B&rm% P.O. Be* 12, Wills Point, Tew* 76169 



RARE Ofld CEDAR HUflL CUJCK KITS 

Send *ASt m: HUB: EnterpriM*. P.O. Ba< iflflfi, Dsik. M, 
Astemaen,. WA 96520-C30E 



OVER 50 TOOt AAT' PATTERNS! Crease pcHflUt 

"Country Cur deatges. Hundreds ot unKK» 

projects! Only H 0&. Accents tCP-Hl. Bok 262 Denvera. M A 

01923 



"CRAFT PL AGUES- PLUS!' Over 40 modtomunp ^ 
torrm. PLUS Fgn. portable projecto. Ctoly 96 SC. 

(5P-SS], m* 292. MA Qmi 



SYRINGE OiSPtNSER \i oi. qiuw. mis. $? meacr send 
rfudi. eifrPA, Boz 297 Altonhgrsr New JdrSflry 0771 1 



TOrMAKiRSl Faiecalflidq pftltefns. wn«it, w«- 
«H parts, siwiies 1 Hufrrl 1 Mor^n. WRIT. 1123 
B* d#towh. UAri*v»9, K*nujek,v 402Q4, 



0 VFRESS ctocka rn e cdcvMb krt only $29 95, Piute add 
S3.SC Bhip^ng; T Matter, RD M %. Bok 3iS. lawiatown. PA. 
17044 



DnOOVERPVC Pi PE FURNITURE buHdirq. 19 easy w 
en (tens, $9.99. FREE dttatog int^ded J A L CesUri 
Fynnwro. to 206. 7mM5ibL-Y MA 0i6f76 



ONE 2 * 4 stud can produce f 1 92 00 - Fufl f leas $3.00 (re- 
timdablet Bins, t&Si Ga^std, Idaho Fafes, Idaho 6340^ 



ENJOY natural .nsect comrci Or* PURPLE MARTIN can 
ul 20S ais«jyhda a day. Hpw to «hra^ nnd ep^ttMrtste 
COLONY HOW piarts MM. 2011- Wtti 8ev« rt. 
CiftYBtMd, DH 44'’: 47 



WATERBEDS ;sn3 bMrdfe-n kMTtiKb ptorrt. 

$2.75 Dve- K teai/rlui Mleiiidiia. Krae.n4f FumityDe 
Deatgm, 1350 Main 3t., Plain, WJ. 535 77 



BATTERY CLOCK MOVEMENTS. Beluw T.itwleiNA 

prlote. Beal OuaJtW CeMtog $1.00 (retundAM). Yanfcee, Ben 
26, thentpeon, Connectiftrt 0B277 



WORLD'S LARGEST CATALOG? Tnrte pOuftte 734 
pages Every tool. Buppiy. Mashme TiagmatUe 55M 
Ritondibie. AN^Jipan. PM-S4S. Johmadn Qtf, New Y^fk 
137M 



WOOD, WOODWORKING 

PEG-1 MH WHOLESALE - Id pGuni* Pdyeri V |e.^ ij vmj! 
green wood buEhUev Si 7 . Ml PRES mm Hmsfirfig {^itie and 
PTPducta catald^ 6wn GenereJ Bov >45^3. Wetn 

Ailia. Vut$32i4 Ptmne(4l4j 7T*-1 OSC 



free CATALOG— Wd«*t»ort!Pt0 Siippires 1 HanSwooda. 
Benches, Gump*— Mitft More' Brand Name Tools: 
BookMatch. Ora we* iB5. P.O to 142. He^mtown, wl 
47346 



FflEE toenyre hjern* For The Woodworker to 1 33> 
hMh A toeboro. MA Cs2?^i 



FREE -ails. wood, elc tb dO Nails. $5l!5 119*-. 
JecJciqnvIllif. Flpridft 3^4 4327 



WOODWORKER'S suppiiee cataHxf!' . . Hur»*rt* 
ntflrn !,-jynaf.-g hjrrvrtij Serving IHbtk* na d- 

wckids. pamtm, iooka, cene. ^sowela. peg*. *p*nd*s. mortf! 
Rerga-.? oflwe include. Sehd fi.OO. Morgan. P91M21-0, 
11-23 UsKiElQWd. LautsviUe. Kerflucky *M04. 



HARDWOOD Lumber send SASE kt Kelrhbech'a. R44, 
to 169 Gdddmart. Mo €4643 



WOODEN Tijy Pi|nt. C^SAtoCj $1-00. F«e P\fri With Fkfl 
OMet TflycreR. 0O1-PM5 £tert item. ‘WaynAsbeto, PA 

17^266 



FULL suii piBP^ 4^ year okL beautiful STEM 

LOCOMOTIVE pld COAL TENDER shgw ftoce, 32 IneftM 
tobg $3,00 Radbsevts, fl&*2. to 5a. Thebetohsa. W.V- 
2SC69 



FREE Caiekig, H^dwoedA PlywCManS, Veneers. "imberKbe 
Fdresl P'OClCIS. Bek B5SA. L She Etc. MN 55042 



PLANS, BUUEPHMSTrt, PffQJECTt 

GO-KART $3. HU CM 56- PATIO PURHHUK HO. 
CATALCIGUE $3. Pytemto Enflpiwrmft PjQ. to IDES. 
Kteieiasa^, pnlane. L5M-2C5. 



HATTVE «tE Build Fw W|H Hr^mg. Ptem *4.00. 
ffiewfon, 625 14 Ayb., Hampton, mmeia B H 256 



tooewirrt* A-wtAMfi 

HOME KITS brochuw pficna $4.00- ASC, Bgk 80276. Ft. 
Wdrifl. YK 76 IK 



ran TH£ NO Mt 



HIGH flrtprgy L 03 Suildinf-i wrtfl pre-istf 

imtri*'/ m. Wt!*: HAL Log P.O. to 237 PM, 

Ml. Uplon, N V 136M 



SAVE TOUR HOME from Ifcddir^ ft'Hfr- DfrlfrdPi BSiftl 
you uafore ns 10 laie. Send $3 m tor plar-i to. H. J. Ftazawslu. 
P.O. Bpi 14891, HMfloM CT 061 U 



INSECT PROBLEMS? He^rcrieo bocfcM on tsouBeriok! 
Nownhcrf! and How/wm. $500 frtopeBt, 6S5 fcnpng, No 3, San 
Fran™:®, -CA S4<22 



HOME BUliWNG « REMODELING 



KJTCHfN CABINET RESURFACING. €^^4«Wft*iv9 
hkiw-Tg fttiftl*; 5*ftd H2.0Q. Tajtort Touch, HS Sranley 
5L. HridfefcMrt Qfpfr 45frM 



PLASTICS 



CMTDUTE Liquid Piastres Crys^ clear. ccwrs F-w casS- 
tog, inffladding. cnaTlng. fttwqpiiBwg; cn iruKj&ry, isteorslo- 
rie®, efsft wart Repcodiiee slogans w#t cur iro*d mate- 
nits. Catalog: S2.&0 CASTDUTE. Dept KEPM. to 39 1 . 
WbodsVxw, h. 6ffl$9. 



PLASTIC Bag* All Si3c«. EkrtiH *nd ling* qufr'zMiM. Fte* 
Catair^ wri* prHAt- Cjill BAKfll Toll Ff** 1 - H 0 - 45 - 5 AKST; in 

iZjlilofna 1-900-44-SAKET. 



AIR CONDITIONING 



TRAHE-G.E. CwrirM hratag & A-'C equ^nssm. Com- 
ply* Dv-H-VouiHn pb&ftgae! Mrg. wmnffy.Mal Opflw Hcrt- 
Nn^. 1 -flOO-445-3233, In IL: 3TZ-54M3Q0 

DO FT YOURSELF 



PfldEC TION TV ... , Convipn yp,ir TV to pn9pct 7 Fool 
ptorrs , , . HfswttHi *p $2,500 prfSj*Ctart . . . T«flJ 

CoS* teiSihlft 500 03 . PLANS AND? LEWS SI 9.B5 . . . 
IliusiirurL'd infcrfmMian. FREE. M«fwwnflrBI, Washington 
Cidsi 'ig, Pbni!S)i , ki ,i id 1B977. Cneditefltfd Orders 24HHS. 
121$) 736-3970. 



AMAZING WATER POWERED PUMPS' Htmdreds dI 
im« Informaftwi - Entb». Bos Gak Brmh. !L 603&1 



AT LAST- An vTwdy'a Guide b ftecfric ^jptanc* Repair. 
MuUMHiri Cwn nw^w appliance! Irons disposes to r^rig- 
■rat™ H.95 AnytafrVGwfe. P-P-to 1«2-P, M0**O«. 
CO 61401 



H3TAHT S30EWALHE — $15 buys tS # — Mr round or 
KH&ara Pety *tepd»ngsioriM, £also 1 r sizes}. Daetera wanted. 
Free tarapw PATRtCO r Dteurar 2PM. Fraiwte, OK 7164*. 



TiREO Orf paying tor efogged drains? Do rt younsesl b? just 
pemiera wm presduefe from you* ^*cben pan^y J3 .(h3: 
KELSO, P.0 to 7W743, Tgl». OK 741 7Q 



BELT BUCKLES W ECrfig or siiies, specially bu^Kiet, 
fSirielry mountings, e-di adn»%, ctodk worts. Whoseiela carta- 
log, 25*. Eto«fte Corp. «S1* lftri Sr?«n. WT«alland, 
Wyoming A2S01 



SAVE « pit* k* l*wwA*N«fe, M,nitiik^, rteifi, CA*in- 
Hiws.. small ErtflllW. THOUSANDS OF PARTS. S*r*l S3.M 
For Catalog. Sm-On Parte, P.O. to 231, Someivi^?, Mesa 
€121 45 



REPAIR TOUR OWN TV. . Write; Cftltrn™, S0G= MU, 
Commtw. TK 76442 



EUECmOPLAHHG. ton pk*$ taMtooA Al 

mmala Ekwir^ihslc nmlugmj inielflllK: Mens $11 95. DelMtt 
PTfrUr Treble. Bop «S-P3. P*im B#y. RwU* 33»5. 



TELEPNOHES1 . . Enty in^telten gyhfc D1SCOUMT 
■tompeftefli talattg. 52.00. Stgnal Reseafcls. Sur 52B5 P5. 
Abany, New Vork, 12205 



OPEN DATES ELECTRONIC ALLY with dSragfi dbdf 
^Hrtei Easy dans Si 2 00. Fernaa^. 572 V-ieyard Rd. n Ban 
Marcos. C*. 92069. 



PEACE1 RELAfl ATsOfli teamed al hefne. Deveteg wrth 60 
ininuSa 1 cuHfla. Fifl. unoDfidltwri^l gMBrwTtm. tiO to: 
IWto-PlL 10iB BfAumom. Wkhlte. Kt. 672 if. 



1600 VALUABLE CATALOGS' 1 1 §«f*ry 3l4i«tt lm»§ln- 
ab« 1 Dtfiactery $4.00. Cstslog^ Galoie 7E14-M5 S^rngiteid 
Village, BgnngiWd, VA 22152. 



BLMLD YOUR OWN MIOM-TECH SOLAR WATER HE At-* 
ERA. Easy as matting a saruJurtite! U aw EmrrartiCBL Paten- 
ted. Plans ana iicflnw, AM SoliFSan. FOB 66 W. Ontfo. 
OtMWtetWSB. 



DON-T DIE WITHOUT A WILLS CwnpWa ^if and Book by 
Naip$ Altemry $3.95, $1.00 fr^arH^-ng Safts?acSM^i Gimrin- 
hsM. Buurtt. 72if Mi^iViyr, GAfshk. Midligtn 466fci 

WHOLESALE! FfterglSiS SuMdiast, Qhm Saw, 3 WI-Jk- 
tei, Srrcrwmelila parts & aocesstrtas, TeU Free Phoae 126 
Page Catalog, $1 .CM Manutecturet s Si^iply, PC Bon 1 57FM. 
DorcTflStef. W? $4*25 



TVPEWfU I EM: Rep^ yivjr cwn sticky Ktys and more. 
Complete iilwelTA'SK! gu»dt Send 1994 (cr Typ^wi^p 
P.O. Etoa 63. NOK Siimmdi. MtfKwri, 63043 



FREE mtermalid^" Hang ybur o*n ^ffllpapei —goi ss-o! 
Amazing Trade Secr^s fhim ptefesaionate 
Diroraing. P-O- to 92B, BrtmMay. VA 22&16 



SAVEf B41AI yntiur j>*fl hfiffl*. Ration $hO»4 h*w. Fiqrn 
banka lo conVadors: C&n cuttmg lads. Bend S2.D0: JKJ, 
1D210 Ou dairy SL. Glee Date. MD. 2&7B6- 



COMPLETE in-Ground S*imminfl P«il kite Apm H 595 «■ 
Fine 0 rottkj ns ^nd Price Uti*. H-jmii-i. 4601 BunkWhill, Nona 
Utile Rock Arkartei.t 721 16 t^H0<251-4«69 Cd DIO. 



WATERBED Kri - eomsstete - 50ft 95. tonptete acep*®fty 
cartategtre BZjftO-rafiindadte. Green e, to 237, Sligter, OK 
7+46* 



1 AM Cussing* lia^fd and EtewraSwiS Soimte* ter Euaryiteng 
Im^BPffipLite SAM MpslfHftjg, Rna F, Furteu. CA 
B4930L 



2003 Catelogs listed. 5teurc?ss ter Anytriing’ 5-i J5, 
Dttedoiy. Edx -&2452N. Atlatea. Geiyga 30314 



WHIRLPOOL BATHTUB ninvail pteeenl bartNuts mte a 
wrtrtpojl bslhtub. plan® $506 Rari^a. P 0. Bn^ 2716, 
K™ n FI JJ742-Z716 



ALUMINUM can cruMWf. Drrtaiied plana S2.95. Energy 
Cdnsultarrla, 2313 Ksnstrigtdn, Tyler, TK. 75703 



Aim, CRAFTSp SUPPtlgS 



LATCH HOOK Learn Sample new Tee^nH^je LtaNe inidke? 
pb-srter ri,igs half nemwl pnee. Kialrudspeia S3.D0 Don 
Shffl*efy. ICH^ Canyon Drtte. Easiside. Ore^fon 97420 

STAINED GLASS SUPPLIES: EJCCITING SUPER CATAr 
LOG-PM HUM- COFAN &HQLES INDUSTRIES, 5M E. 
SECOND, BOSTON, VA 02127. 



STAINED GLASS SURP UES Compete Cata 62 00 (re - 
tendabtej Sunsbrne Glasa#diks, 3690 Hadem. Deprt CT, 
ButfeteNT 14213 



LEATHEftCMFT Swepl»P4 Cimteg. *100 iretenttaWe). 
Cralel-LSv 1909 75N, Shwman, Tj!. 7»W 



START A SUCCESSFUL AIRBRU5H T-SHIRT BUSI- 
NESS: Frt Vateadte Time J^sney SeMing- N&rmshon, send 
fi^gS-Mi^y Outer 12.00 ixraiage: Spray Oet*fns *y 
Skipper, P,0. to 14n7. Panama Crty Beach. Ftenda42W7. 
ALSO: Vatf5pt#a Ajrbruah Ink Igf Pi* PrajlTCSij>n?!l Trphc^t 
Pakm is p| m m. Cr^r Cpr*: 9C4-234-1&09 



CLOCK WORKS Wdjd ctecA biai'Hi, .teck'Wufld aupp^ei 
deH bocHea. cuS bIomSw etc; W^wlesa^e catalog 2S«. EtexAa 
top.. W4 l Orh Stwert. WhffAtiHnd. WVdmir^ &2201 



HOW TO SELL AT ARTS A CRAFTS SHOWS Fr*$ 
details. Sandune ’Prests, to 5AP r Ma$cp, CO 81146 



EiQTI^ Intfpnes^n Q& Pairflinft IP « ItT, In .90 p-is4- 
paid. No cheque*. M,i Imp^Hf® Ewilacs. Maxwell Road 
P.q. Bp* 15M ^ing^rtTOO &ngRsor* 



LEAD SOLDIER MOLDS. Scare* QW. WW1I, Canaan 
Fauteay %&Steted Btodib^a I^.Dft iRetendaUal.. DurAirts, 
Cahteft. TK 77037 



‘GETT1NQ in SuitWd GIW' 1LO0. Whrftemor*. 

Bpm 2MST, Haiwver, Man. 02330. 



CARTOONING. COMMERCIAL ARTS. 
SIGN PAINTING 



CA&TO0M lor Fun and Mspray*!! Free boodeilF! CarlMMi* 

iln^ 4^6 HA, D^ir o4, MkJhgpn 46240 



SIGN Pjir!^-«Eeey maHhop Fm cMate^iie. Kfc^mijnn 
Company, Certtertewn. Mianuu-I 65022 



SlON PAINTING BCK>K.S eompte^e llna Niitwcwd 
PutjJiolwig, 3fr*0C Wm Ptrve, Si, Lwie. Me. 91106 



35 LISSON ^snp^nkig vowm. CafftmaeTE Magaiine, 
Wb £S0&. Hartman, to M97. L™in. NM>a 
68503-PM7 



MODERN Cartoop.'ng taugM by mail. Writs ro? Ires &id- 
chute, Ceriopnewna. to 2t£HZ Ekunford. torn. 0e4cr5 



MOOflS. MODELS SUPPLIES 



RADIO CONTROL- Aji^Wpo*,. tors, Ho-cuplnrs Gup- 
phfle. Bg D*scdte»i Cartafsg SB.DQ [RetwdWHaL Ntedaiers 
Supply, to 7i*S, Mw^jarwy. AL 36107 



FIRING CIVIL WAR MocH CANNON Pter*- CtUH? F* -00- 
Graefl— PMSS. to 092 , SpiiH'jtw. fa*. 32579 



"WORKING ST^AM MODELS' tG5, **&!>' Id rwi. tractors, 
LPCgmPti ¥*4 LimputHk RdteHtar. Tteck, E^gihfl Steam 
BOOK $4 .05 OoAnd Cte^Mar, Rftoaa $1.00 rirtundaUe Dftftr. 
Largt dis£pu-:a. tMmprtd Emarpdie*. Dept ^MA. to 537. 
Atoundrla &ay. NT 13807 Phow; fil3-*7S-l77L 



TOYS, GAMES, KITES, PUZZLES w 
NOVELTIES 



CHlLD-POWCRED DIME ft: Hen'* snio^pi^! lor tee 
dwteimaitYibO TP build #1 tioeo^OoN toy *w hteyowtg- 

ae* Ttre rii-^rr wprtA b*to?rMT antf prauNaa hQLUl Si fun 
Artl fli«n:i^ ter iM prp-d ypupg p#ner. Fang and matenei 
Mil. PL- 1 622 - $4.BS. Sand to: FteptAar Media mca, Boh 10i4. 
Uadi® Crty Stelran. Vwfc, NV lOlDl 



MAGIC TRICKSh JOKES, 
VENTRILOQUISM 



LEARN VENTRILOQUISM) Cjara n »ed te^nxlHQn. Sup- 
Oitefi, DUMMIES rttefmalten Frae! Maher, to 420 -PM, 
L:flletM . Colorado 60 1S> 



F«££f Wurtd-a Leadin® toWfy Cmateg iWO 
TncHa-Scter^se. Spr^.Hofatwis Jc^nSon-^YEf.h C’8Gii3, Mt 
Ctemflfti. IW 46043 



HOiiill A COLLECTIONS 



MILITART Cfttetogite 50c. Yearly Sutra® teflon 

S44Q. Vamon, B031 1SB7PM, toJwm, NV 11 Sift 



GDOSERECK Ftelbed Trailer. Langbi 82*'. Tyiin Aide, 
Ramps. Full Sckte 16.95 imermCKrtain Toys, 116 N. 
Mab. Goodiend. Kir^A? 677J5 



NAZI war eqar^enirs. FREE WLtaiiiBted cateiog. OiHta. SdH 
31224PS, Horstelu, 96S2Q 



&ECALS r EMBLEMS, PATCHES 



DEALER WANTED. Custom Made Pme. Patehrt. DetAks. 
Fnregn Suppler. Anmai! Voyr Oepgi'K. Quantity Tp: SNytf 
Corporatron. “Bd^ Taipei Taiwan, 



CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 

Free Cetak^QwleV Ruth Sketch 5U*fri, 61 P Jana, N.Y.C. 
1 O 0 U | 21 2 ^ 929 - 2293 , 



CUSTOM IMPH1HTED CAPS— We print m min. 

Rifejmt! Free Bwchuna. fetatom Cap Co, to -341 CL 
Wee*™ nal w, Md. 211&7 



ANTIQUES, RELICS* JN&lAN GOODS A 
CURIOS 



FIND INDIAN AflUPACTSI Fri?ywae >3yiic*i#d fluMt- 
Unsqu#' Gurtrariteed 1 UK, AmFw*ir»iN. BP* H1*PM. 
VtoAmiir, OK 74 &SS 



INDIAN AJt*aaatisl SOt Ar-rottfueads 120 Od Dozen, iden- 
liltealwn Guide £6 94 pp Secnste. Deaniey. ftto- 64741 



STAMP COLLECTING 



M YLAflS Old Mletn United State*. W li^y 

y*l^ old— S5C wilh if?pfpy|^. Bda Cll-F, Ne«P 

Rpchelte, New Yort 13804 



U.&. mx eornmemDrair^e p^ite Wrafts or 30 •mv* ^rpmem ■ 
crab™. Si 00: ApprwaTs. Goncton Dainscn. OantOOcCKA. NH 
03229 



FREE! e># Cateteg ’ Np* Edittp® IteMg mo* 

dl indud^ U-&- A B.NA atompe, cacKrte, 

alburns. 3£tessoi »ei and supplies Ai&o me xtemps born eur 
apprpvai; tsrvie# Etey only *siei; yoi? n*a Fte^in balm 
pwipiv! "THuuifc ypu. JftnteiiWeft Sianip Cp., Dept. E65PM. 
J*m«rt(Wfn, NY 14701 



FREE atamps- myIH S 5.00 wtien raqueiirig appnw - 
a:g. Wisldi¥ideissueg,quKfy stamps bar-gain priroa PiPn^t. 
pa aaryase Stone Stamps to 1 1 M, Bedford. 
In, 47431, 



FREE SUBSCRIPTION— Rare Stamp Na^a. JKL Base 
77PM, DrienL N.V. 11 957 



FOfliKiN Stamps' Write Today Icy ApprwaLsl i^mco-PM, 
to 2603 , Virginia ®v*ch. VA 234 50 



FREf Stamp* Wiffi Appmrvilt, OrWPhtfo C^ % «K WMl 
Lctm-a Grn; I' eld. Wl 53220 



UNITED ttetans 3 Cdniplne Mini Sate 25f, Appspyala. 
Canute. PDE 1509-M. Lake Fa?d, Ftensa 93852 



i'C emir wed cn nesrt paga) 



POPULAR MECHANICS * WAV JAB'S 245 



STAMP COLLECTING 

JOonjjnued frwr preceding bm| 

BREATHTAKING SeautHui SO Merest rrant Moty&m *»■ 
Sraials comnwfiwrattYH rally Sl,50 wUh mm ccunp®*le i«r 
approvals Pagoda. Box l32fL Sidney, Oh® -*Sm 



fflCE - u. S Oi*™rd Ofc»&*go * Shrirdft. Qdv SITE. N^Sh 
Mum, Fla. 33lfil. 



WORLD Wide 51anps moused » aoo^i rai apc^ova 2; 
and up. TRUST STAMP COMPANY, P.O. Bd* iDfrP. 
Jamaica. N.Y 1 143S 



50 DIFFERENT -CM U.S. butwfran 1851 and 1330 - $1.00. 
£cf PnutiJi, 423 frepert, Mansruki Cm® 



BARGAIN 100 UMd-wadl Slarrtp® GUBtey Appr^EnS 
R. P*fcpi„ So* 143, W<7*2 MA 01*05 



FRE E &L r pi rSf L-3 l«.ron with approval. G&uld, Bnk Zf 30, 
Pefcatyma, CA $4953 



1 » DiRtMitinl: U.S 35 C. Atf 0 K*ab. BnKttey Dus 425 P, 
MdOtfllaa VA 231 S3 



INVERTED ERROR" n 100 Cuffed IJnrfed State*. S«c 
with suprcvsls, Lraa^ F O Boi 7Gft&. Sih*r Soring, MD 
20307 



UM Piaftri 3 ^ 50 C r»qut«teig A&rfc^c 

HflWON P.0. Bo* 310244 pftlu. TK 7521 1. 



MW Wiv'dwide 50c 3c aptypvai streams, Sard ioda * J. 
MARTIN, P 0,6. 245, Nhw Tort. N* IK-23 



CANADA. SO 2 H- Appro**# Orp^y, Bm lC, 

Statu, OH ttta, Caned* NTT 7W 



ONE! TW 1 Tta^l C*n f S^i Appn>«J*i R^&JtU^ CM- 
abg Kkrttiftr 4184 52nd, Si b* Diago, LA. 32135 



3S DIFFERENT CHd U.S. Hnwne Stanza Svtfl 
Winche&ler S ramps, Bps 3532 Mana-teid. Ohra 4-190? 



FREE art! w-u- FtfSl PuiLhSM! . U-S- App-ovalu A -d Waffl 
LiCC Sev*:e 20c lot Mtu idln The SlM!^ Et Jt gut. P.D. Be* 
458 P&BdiSPft. N.JL 07940 



5C AMD IN A VIA Aprawah 2e Aral Up. Besbb. Bda 42lfl. 
Sunlwm.. CA 31CH0 



BARGAIN IppHMlb Ip ' -Milh G-i riS. 710-3 

Sutefifltti MaStO&n IL 81333 



OLD U 5- Appwdt 3e «t*i. DtSCpu-i? Approvals. P.O. 
&;:m 145, Tur Jiiyii LA. 91042 



42.00 &t/ya SiO 00 eetetegi iwraltfflhJe nnrfl *e f a *sien 
requesting approval Cooper. Bok 104SSP. Elmwood. CT 
■OOiiO 



4 FGREKjN SETS only 10f Appi'CvfliS A.O Safeffl. . Bcj 
100511. Jam**!. N.Y. 1 UH1 



ISRAEL iS Bslfar&ns lOe Approval. Sam Cmzrav Sty*. 

m. Q*m tach. Florida 33444 



"WHOLESALE 41 U.S. Foreign Fricelnr raid catalog Frae' 

Ewyfting GufljTiral^ F|»Apprml 4 . SEhnpdrPf. &?* 1240 . 
□flipnfil Rapk^, Mi^higiin 49501 



PAINTINGS - 2S G*fln1 WjIfeKstor Ueauhea 10c - Wp'.d^ide 
Aspr&wat Wayiieic. E*o> i3&ya-M. Alania, GA. 30324. 



MONEY COCLKTHMO &TAMP& Wh«rp V »nl and 
^ rhfl JidYa jiYHjr im^lm^nLs, Uur-jal $d.Q0 Rotpiase 
Irte daiakyj All lateral EagiMrinp, OepL S i, 30 Ftoehnood 
Dm*, Fftfm^ig^lle, N.v. 11733 



Ffif E 100 DilWimi ENiph Alien R^qij^ing 

*ppmuln Umntfton, &?* 8 1 49, 54n MM m>. QH. 84400 



ABSOLUTELY FREE- SO OiltarvK 6m^ Cote^ieB COM* 
MEHDRAT1VEB. Aw^inualK @Px 1238M. 

Saco. M£ 04072. 



M RUSSTA WartJwtM ^iprova^, Sanfliil, 330* 

Hancock #4P. AuMin. T»» WM 



FREE Wail D i a-i fly 1 Set Rek^jgsI Apprry.-n^ Aiysu^t Bgx 
225, Hiyi-bridye. H J. 06829 



58 MINT Co\mm 25C Wrtn WarkNwJd AppfPval?, 
StBmp*,. P.O. Bop 476, Edgewalef. ^andand 

2103? 



WORLDWIDE ?O0 Dihtniril BeaL'iti., £Sg. A^fjrovu. ^ JlD- 
MdtaeJ. P. D. BOa 2273, UailtfHE, CA. SI553 



FREE U.S, Mint Sat. Appfowalfi. HlkMbrond. Bon. 4fl*7, 
Sarto Caan, Cabtorraa &!> 0 h 4 



FRE E 1 0& Cmada request of Worid Wide Approves 
eftwr's, P.O. Bin sc 5#07, Sun Mateo, Cilif. 94402 



PHOTOS A PHOTO SUPPLIES 



PICTOGRAPHY'S Fiwral Praducts At ^ahona- -,- ±smtf\ 
km pdcaa Imrrt a imaN lawn dceltr ypu can true! Free &Pto- 
Sag. mrmm's, 36Q2 Soon weetnaag^, scatanaaM, Michigan 
49 QM- Si™ 1 » 2 . 



^6 POFULAfl MECHANICS • MAY IS65 



WE TfUMFER Yi>ur Album T& Vk5*o Tap*. Pht-iM N&^- 
BHwi. S&des mtonnMiDn araf CkriMmg package S2.00. 
Refy rated Dssibie Fire! Ofd^f Vr^eo Traralef. P.O Bok 
i 4«S, Tarapa. FL 



PLAYS, SONGS, MANUSCnFPTS 



POEMS. Sengs Wanted. Fr#e FleaDfdipg Pubkstwig 
SnoetM^ay Mmsii; ^rodueteim, fra* 7438PM, Saraseto. FL 
03S7A 



FREE SOMQWFimNC SUCCESS BOOAI Top Reeafds, 
&£K 23KBPM. TN, 3?202 



MLTSK INSTRLfCTTONS 4 iNSTRUMEftTTS 

ACCOR CnONS, HEW, USED. LIbg^. eleaic^c Cored- 
wOaL e&nCdriinas. Bvfton Sohot Hohnere We Buy- Sen. 
1 rtda, Ei£lwi 0 it, Fhdpib* Tyne. 50 YiM E"ptm*ra <F Oa^i « 
eis una^aileDIa, Cad oi VYiKa Sor E-oth^e* MaaicrLdu: A -d 
V4Sa Accepled CA-5TK1LIONE ACCDRDIAN 12644 E 7 
Mile. DrtrafL Ml 402Jffi. 313-S27-T5i5 



vtOLtit, GunAA, wc niefcng if^netfiiii„ mmtorm, 
tmk*. Cfltoic§L $1.00. imwfisiid^ai uimiers Si^pty. sc^ 
5H3397, Tylfu. Q% 74150 



UiTiRHATIONAL VIOLIN COMP AN V H :^^og fra inafru- 
m^nE iTifk^L njpa^&. impodpst irawwrajd, tootfl. yarniehas. 
parts. Kcr^npnss. etringg Eraorai^ri 

baws. Assemble ■yoiiraalf • din and guilni kils CjiLqlng $1 00 
u^audes 10% di&GDiyif MrtiriMria. De^t. CD 4026 W. 
BelMTgsSfK^ Av« . BeHimrae. Md. 2l2i£. 



TRAVEL Ce*3. Fits yr^er »rprtan# f.eef. Plan* S25-. Cem- 
ps?m maftym^nf $49& ivsu^bie SRAVlElO. Bo« 344$4 
BafmJtt.MDSOiiT. 



ACCORDION B*anes. oofdowK. Buy Dired. Tretnei 
dous ftscounto. Tmraieg SBcec4od Free Srrctwe Pm, 
AoHiFdicn-O Rirrva, ifi West 1 &1.H Street. New Yen*. MY 
10011 



SELF IMPROVEMENT 



FREE CitolOtf: 300 Sfl« Impryyermr* - O A J G4ft, 
484 Hfrren Mill Pk; Am, NJ OWLH 



SCALP r^byenfi^n 1 Nen 1 teGhn-dufrs 1 FeH report. $5 95 
Aaidwerk. Enierptise^. Suite 210AA 12345 Lake Cfy Way Nb. 
SeMrt*. W.i HISS 



GAIN Erira T«TU> Home Dll Lfl Oigjr j ng Pock fju.vsn 

l*Bd h $41 ™- I^lipniebon. T Ran/-, 508 K Prusn n 

Road. R MSnw, FA 19C37 



LM PflOW£ Y«urseH r 400 imprciNi^'w;^ W n|e 

1r*& catalog Drder Ng*- Earl Oipm EnEerpsisa^. 7 29 A We^i 
Cedar, Cheroicee. Sawa 51D12 



EDUCATION ^ INSTRUCTIONS 



l!l JET=OAS TURBINE CAREERS!' Ho™iudy 
Qfritim Ihlfdry, ranmaLfi - EatfltA^tied 

1957, AMERICAN JET SCHOOL PMG. DWj. 

iAontara 59829, 14061 349-2100 



AUTOSUGGESTION. Staep-lsarntfig beadquwtera! 
Tup^, recffid a bub, G^areic caiaidg fr»e Research 
AaMo^tiera Fkii 24PM, &Vn^*a. WastwiglDh SBSOv 



CANADIAN UNIVERSITY DEGREES BY MAIL1 tajRrpd- 
s«?d B Ckredray Si 000 Guaranleiie 1 Bo* 41, Siftfe 306, T430 
NUw Awenue, Cambrat^lt WA 021 36 



HIGH 5C HOOL DIPLOMA AT HOW E. NO CLASSES. Lpw 

OOtf. mtarnieUlM! FREE C«l toll ftse 1 -WCf 22B-5*» pr wide: 
Amor™ ScixKM, &epl. *39545. S50 E. 56th ffl., Chfcegpf], IL 
00fe37 



UNIVE FTSlTT DEGREES BY MAIL:! AbCrgH^Ud 0echL-k:rS, 
S*es5en5 Ph.D.i F r» rsvaajing deSa^i. Counseling. Bg« 
317PM5, TirtSft. cawranje 03se® 



EXTENSION And 5 a 0E-i G’acjale A^a-js in Phiic$ap&y. 
An. Soenca Bola^G. MKicme Homraip^t-y Ra:0r«:s. ifid 
oih^s, 50 aubpecl* Cumsuiar tree Larma.. St OO^rura^ab^-l 
RegNtTBr Susie 1 * Cc*^ge ca Techr.ci4&5Y. H^MpeW, Da^hr-J. 
Gl-isc-x, E -^qland 



RApiESTh-ESLA^ Pennies, Dowfiing E .3.F. Ceufits and 
Ei^npmeni HluMraied Catfllog S I 00 £n Eslatf-shed 
S? ) 9 «r 9 . pi PM R. Oruai C&0^. HighfonkS, Dasnatd. 
SuUAe, Englaid RHl? ?E*- 



LEARN Asrg^ffor a#aka Pecwdi. apea, egiHpnreiti! Wtm 
Ch^w PM-4C0. RutitelO. He* B3345 



LEARN S#wrff>g hlKhib»r«f4k---4A. A^oritsbteTtfde Emy 
to leam. Free deter's. Smtraig Center., id? PR. fiachetJ*. GA 
31C79. 



FREE Cefa^ag. Learn Auctioneering. NaahviiN Auc *on 
School, Box 199. Lewaencerajig, Ten n H—HH 3ft464 



CHRISTIAN daaics Coune $3-09. Prayer Family 
IfibernaflEoai, 6o« 1 DQ 21 , Phoenix, Aitona esoe* 



WANT SlttW' Pv#nrtuZ *Jrhi. to $aM^S*ck Fr&fre 
p^Fea: r rM B'GL-'iuie Be Em«'$ri&a& > 1 25 W Parregui. 

Oak ftdge, tn, 37000 



OETECTTVl IrpfTirng hOrno^tuiSy prpyam. Fcna irtlkrrtm- 
Krfi. ids 191 PM. Hsm^ *Ms 1 023139 



LQCKfiili(THPi® h UuvttoaJ Bc-hooiiflM Mentof.. Correi^a^ 

de™ end Shop Irmnang, Bo* *65SPM, Saw F tos, CA 

95«i 



SUPER-INTELLIGENCE Amer-ng n^r-iod sent Frea 1 
EDEJVtPp Bo* 14«2, GuraSffi, CA *1740 



TYPEWRITER Repair hi hen#, hmeymatwig cereer 
TyiMwnlBr iwl , 147A C? soto. PirtereDn, NJ 97503 



BECPM* It BP«WJ|«C Whrtidflpi. FREE cmltfrm de- 
S^-b#i M diOnanl 1-prrtofpndanee cui&ivt. Grarrton 
mstnme, 263A Adela«k3 StraeS W«fL Carted*. 

1-60O2M1121- 



BELL'5 BUILD* NO MAINTENANCE SCHOOL. Oatffite 

P G. BdY 17095. KBrtsas City. MO 6413S 



UNIVEflSITV DECREES' EcsmmttM hiHW 4ra 

ESsehekf a, Mutr j, l^pctraato- Pvee^ute tacolfy ^ur^N* 
fer -1-dapflndarn slupy and ift flip#r**nca prwjsSp Frm irtlCtf- 
melibn- -RdMirdCiewai, VD ^HarvArdli, Presufonl DhurtlbiH 
Pee-!^ Urivara-tv, i415 Third SI., Depi 2EB5, San Raiae. CA 
9490:, Tdl Free &ffik227-1817, Ed. 4*Q, CaHracte. 
B9G-- 772-3545. Exl. 480 



UNIVERSITY DEGREES By Mpri. Acu9&*lL S*:hfltofi. 
MAfti^a. PihDY Free Ffc-rl* Ra^nlad. CWA4-4-PMS. 
470818, Tr4«, OK 74147. 



fACJTlNO HIGH PAYiNO CAREERS CU, Newt, Sprats. 
tpfrtrrH^flJ Ai-JT^yncers, WrHeri Uirr*\ iMSy. flmpipyTnflrtr 
as^stonps, feed Fpj^puh BipadeeirtorA Pud- P^, 

1059 TuKAfty PI., Cu^HSnmfi-. CA 95014 



UHIVERWTY OfOfliE€ BY SPECIAL EYAUUATION # 
EXISTING Job Eflprarenw. EdwHhrai. WWem#H. FmA 
mfeSicpfln^. Cell ^14-6SJ^17*1j. o Writ*: &a* taiEI-Tft, 
Cdlu-.-nfcnjB, QH 4J2i3 



PfANQ fUNIWO PAYS ■ Pnmo lymng ■ E tew rapik 
servicing: Lmrned eauly m hum#. Fp e« tmowie! Nii« BryaW: 
5 cranl. P 0 , 0 g- 201 = 53 . SttcracMinlci CA &U 150 



COMPUTERIZED A PTlTuDE TESTIIK3 'mUb y&ur ideal 
pr^igsisnff fira happier Gerseff life InframaUras: C*rwe. Bom 
»i,P*1hWhy.tK 730Oe. 



PREPARE Ip Bett®r hartjie ywf tummm. praiaa^ raid 

rarc=ai oppra^fimt. The Sdhppl d Uw haa m*l: 

Ol# l#w Sreirmg dn-mjtrld Ipr almnsl A G*rUyiy IfdQFffliNSen: 
P O. &u..i 79C906PM DaHu, THmAs 75379 



SCHOOLS 



WORLD WIDE COUEOE Of Auctrawlnq, h*. rhtralfli- 

ixat-sa^ra.-W<rid* L* 8 * 4*1 T*rm ^Jn. AbOhT^id ter VA. 
Fim ulriog. COL. GORDON E. TAYLOR. Bok 949. Depl. 
16. Mason City. IA 50461 51 5-4^3-5242. 



WHY MOT INVESTIGATE COMMERCIAL DEEP SEA OtY* 
INC AS YOUR CAflE£R7 Our Gradustes irewO'tt^wtffr 
WH3& eitW^n! mnne-y Stand Iree cmw$ OOdDfr 

Ing tf-'Mlotuf m. crader-M s, -pull"--* anpteyTient sla- 

hsv:L ; nst>jc:o r quaH^atiwiFa, prepress tilerdarda, iinanciei 
esaiatohce In: 0?Yrai Ingt;!u4e -el TechrBAjgy, Inc., P®. &c^ 
7163 12. Dftpt PM. Sas®e. WA «1 07 



EMPLOYMENT INFORMATION 



SHIPS Tupa, C4u!i«shipa, RN*rt»srta, Womw Men- 
^i5,00#=S60,^vi Wra* monih upme mraiih. Exprai#ra» 
rainebadaWY- U-S- nJ Cpi-rdn#*. Free R#po^t S A.S £. 
Merin# Empteythratt. E^j: 207, Crnstm IN 47110 



FT, LAUDERDALE, TAMPA* MIAMI LmW#( SuraS*^ CMf* ■ 
tii?d 5 iTT^oym^Fi, Res I isflato era) Pefaonal Secttoni 57,09 
Per Q*y S^ac4y Q*Pm ftunb^n 37 m SW 47 tort, 

FI lerierM*. FtefhSa 35512 



JOB FINDiNO TE-CHwaCHiES PiQlnUml, RflUet^e 
GUARANTEED. 11.00 5 A SC c-ermnel S*^™, Bait 
»1&5. Sin AfltenOL. TMiflS 71217 



U-S- Hcgrg: Service Jobs, infrafltaidfi 51. DO. Trivia 
E^fTM^s, P.® 1&M7, M*h^*us«e., Vfl saais 



tOfinhmwd an rapid pepef 



EMPLOYMENT INFORMATION 

WORK ABROAD. Newsletter I tong openings werwas 
$6, GO 34 Pape fefretrn & JdfcsBftn^ Krt Si .S0 s D^ctory cP 
Hwtng Ajfflnsnjs J3.Q0 Wo#k AdtonS. 2Si§ Rw)er Awiu# 
ScKJfth, SMEtit. WA»1«4 



SE-EKBKG JOB MFORUAnOM? Sr-op araurto save mon- 
ey. Haw pyfflicafrtDr „ "tfiwfcjng A3*o«l / compares 3tt £ 00 * 3 , 
pac^&. sen/ices delng &oU Upou^r cte**iheds S4.« E!kH 
Hdum. 33M Btf tB&DvwMan- 



ALL SASs Ovwbau, Has*™ to ■ 4?33 South VHStP h T m* r 
CMi, MiOS. 



HELP WANTED 



overseas Ema-foy™* t»Lttu-*4o,UDi ft** 
Reportl Emotoymwl, Saw iSTSfr-AE. ftndiwtepUie. Indiana 
tfilt. 



OYEflSEAS . D£ JoOs Au^.iKie um T^eti ownuriUfls 
Writs for wticdtiom Employer*. Ecpr Wl. Gl 4I Stwrija. AL 

35542. 



AUSTRALIA — CfcteTEFjgs Now! Top payl Tn#n®porisrtkm' 
PtoVtort^tede fetings; S2.00, Jtefcwprid. So* 6#iE, Cftma. 
GA SOffiW. 



AUSTRALIA WANT* YOU! Pay I Trpna**Hl»1ifir' 

Nawtfl i'artft-juk — S3 00 AUSTRALIAN 
HTEHNATIONAL Boa. 10107-AE. WASH IT4G TON, DC 
£0036, 



IHVEfFTOfl- 
HACHINE DESIGN 
ENGINEER 

LARGE BwaiBi nwmjtwtunpr needs dwlrv* Indwidual to 
dasigFi process nteChkte'y. GArsetatoiies RAD seto *>iM 
haw floigrHKl patc-itnhto tfcraqa ln^ v dua t with ^raan^ac- 

brilVJ LurfL/rjLjr.J J.M riEMlhllSIlin; 'lydriL-lllLS uIbvIiP'IHJS Will 

al *G Ln Ltiniidm-mJ. Cand-dule 'nusl Lm: capulle * 1 ittitepltri- 
den" dirSt^i 111 imiftadLmg fenwidcWtedL EMMitefll SSldiy 
and bftHltf*. Ptease sent! resort. and file, to: MfitfOefca 
ftodftw. P.o Bfi* 21 «a, GhMrtebara, NC ZM30 



FOR INVENTORS 



INVENTORS: II yCt# hnvt a.i tovanftan fui 5ft.* as RefifflsiS, 
wrru tor hm tudhtalt explaining ‘law wfr can talp yftt. Kesur 
Sates Can?., C-5-K Element, Ohio 43420 



PATENT IT ECONOMICALLY! Fr« Qwsida. N. R*n*f, 
20dt FpfldyLK. Ritrhiftotto. VA 23229 



NONPROFIT FourcS^on helps tfiventen*. Wtd«S -pngs 
WYYfCte* Frflfli iKWtes forms Fre* wMiulion ArtMipUfo 
F&todAteto, SOI-E- town. C*r*to Spn^gi.. S3 
SOWS, Qf Gill 1 -600-525-5SE5 



PROTECT Your Jrwfrnicn Regtomd Pstonl rntarrm^, 
Years Eupfif tenca. all Fi^tos, Ir^f^^H Pn*- 

toms G^wi SiMGiiil CfltfiBidwsItor. V«<y 
G?igr^. Wrrifl tor Fme toto«7rfeH*ton Rail! H. Oallaghgff, 
CftirtJnS A**.. BNmtort. «20t 



SILL YOUR IDEAS YOURSELF* 3*Cf»1s ^vea'ed 1 bg 
poms' G jara.^tood Report 1e s ail Sard KMK- idaaa. ©Pi 
T74M. Com, U6ISg 



DO YOU NEED MORE CUSTOMERS OH A NATIONAL 
OR INTERNATIONAL 0ASi$T C\* Pi^rry epkhAtw =n 
qutotey touKlirag and qMWV^ ^toy® pyatDmi^ tor ruLny top-- 
iUTjri. mai^ulpg lirmq and buiirwwsS Of tin'/pe*. F$r rttoffi 
nfornaliur- wnla to: N Eriiarpr^s.. 5313 Ea^ina i 
Awnuti #312, htoflh CahlvniiL fllMV 



GREAT RESOURCE DOORS FOR HVDflOnSI Raws 

ip^pr* SS-Oci postp^ft Owrtd Oktowto 14£ HOOww Avu . 

VWwRL Crff. SOTO 



IHYENTORS! Cti-i yuy PfuH: f:un yOut idKa^ 1 Call ufi today 
■ag&rdiny me nalitr ig *1 yeuf ir.venLon, ^ nvrfba lor your Irae 
intomatlo^ p«£*iagpB Ow a dtcade ot ssmss. AMERICAN 
WVEHTORa CORPOBATIOH. S3 &uad SIfw!, Oept PM, 
WasHtoto, MnaKfmtti. 0K46, (4 t») S»37S3, mM »n 
M1*w*HnO sanripaj A Ine baMfd e&fflp*^ dfflteaa 

ruitonwKte 



REGISTERED PATENT ATTORNEY Wpsih^glnn 0-C. 
Sutjwto. OetopH A. KMEto^Inng^ 414 Hyng^tof^ »™<. 
Rart Villa, May-drto 206 W 



AFFORDABLE PtW4 sPrdtPrtPn. &to£hui«: Gh*ft Pmm t 

n«n ■ n Ci I—. «|fc i '|, hi-jn .■ ■ r ■ ■ 4 O 

uiiiisi EaircmrHJ n'isaiup. Mdry aru? ^uwd 



PATENT Ypyr InvwiUPfi Yo™tfl m t&&M Gw?m9*t& 
PUKrad fwqK. ?4M, W^nf^ton, DC. S0044 



PATENTS Firw>C6d' PATEHTVESTMENTS 

INTERNATTONAL rose Car™il3i^ Ays.. 
Washington OC SBd^ 



FAST «Sv*hj IttWPJ S ttora^rto ■Company will p«t* 
an tote* pfint> & a^pto^T.afi Of piffii#! m mctofi. 5 ?r>d 
aKaiC'iei aivl Ocsc iplive rnaierials w[M 5 1 D.tK it^jnfled w4h 
order to bjoadT^ay ;Dtsjgn fi Oav^bprneni, P.O. ha* 1D10. 
FliN. Ml 4650t 



PATENT AND DEVELOP Vlmk imrtflttin. F^Mete^ Part- 
eni Ags»>t ar-d Lica^Bd PToresston*! Err^ietf. Sarto tar 
r«EE PATiNT IH FORMATION Ewr> invanior Src^hJ Nave 
ftc*iwid L M*er. WoDhw>im a*rfdtog. 233 gfc^dMay, Syria 
MiSAATfawYoU, NT 10MT. C?l&] 



PROTECT YOUR INVENTIONS AND TRADEMARKS. 
Ftogsrisnpd Pafant Aitomey. FREE FHiUmmary Rwww, Bos 
3«PM, Millwood. NT lDS+G 



PATENT App^fcona. Pator Kaato, Ps tom Attorney . ©pm 
R owmlto. Ml 4S04A. 



INVENTIONS WANTED 



LEARN hs* to c?iar yrxir imwrbon tor or ikensa Fi»* 
hpoijfl avtliraa procodosag. royalty rag&e*. feqLffffffwU*. 
Kusnkrr Sate* CprpwB&en. C-S-IW. Franwrn, Ot teg 43420- 



EARN ROYALTIES- NOPPODUX INTERNATIONAL, 
1377 K STREET. I»L WASHINGTON, DC WHS 



INVENTION MARKETING, FRES INFORMATION. REP- 
RESENTING MANUFACTURERS, Pitowi, V? Fylton, Wt>. 
fw 0*6*8, Npff Voik. WV 10B4 



INVENTORS I i|»i? Dpn I icnpw wfi|| fe? Gfiit 

A'M 1« I ce .nlijim^xin kil. Ttjll Fm« 1,630 -225- Sfl£» 



NEW l£tea^ AintfiL^n P^NkiL vi Wa^ncgkin, DC Gate 
ReaLita' Basl Rateraricaa - Frfta Kir - ■:-SQ0-25F-7Mfl, 



ItfeAL ESTATE « FARMS 



CANADIAN GPlTdry PrnperKw&. Oyr 7Glh yc®- T*rmi* 
Ctetatoaw ajrrrta^^ Si. 00 Digrasrn OorpypaitoaV 
S^II » W, ifejnr fffiSI, TprSn®. OfflAPn M4W l» 



FREE real a^n4e g-urete. Cenlra Ozarks la-qesi LtelmpE 
frwa pyw 3 ppmpiin^. Wnifi- Land 1400 W. Eighth, 
Wfesi Ptw, MO f^TTS, 41T.Mfr7iM, 



WESTERN NORTH CAROLINA Mountain Acreage. 
Ftnrcs, Catisifl., Homts. WStartrseit Pruparty FREE Rre- 
chypag. CaN spIf-Fre*, v©®-+3©--6iS9 Reper Rwitir Inc 
P 0 l Rgs 41 P. Murphy N-C- £A0« 



CALIFORNIA- Urti Acreage. S^NtofTlhh,., 

wgt.Ln fc>gaf?te mas. 



HEAL ESTATE FOR SALE Haw Gp inyrdL’T,Tw Cnr^ioy 
Ihfeiaands al ^upAmea a pc-L AB - s&xuj S2 tor paaTugt £ 
handng. fne ai an v luaJ United UNITED FARM 

AGENCY. G*2-m West 47YR, Kansas City, MO. 64112 



YDUH OWN FISH AND HUNT LAND 
LOW AS 1H.00 ACRE— J5D.D0 DOWNt 
BEST areas kv lish artoganie. Gaveifif rtem lepo.^ more haJ-i 
aitogante per hq^sie n>le. TITLE GUARANTEE. HUY BACK 
GUARANTEE BdUpL Itltu ESTATE LIOLHDAFfONS ACitoU 
Canada EASY PAYMENTS, Gel ythA Free e-Bsatog^ NOWI I 
CANADIAN ESIAT1 LAND, E MlPC. 24 M Yonge 3tmt, 
303. Toronto.' Ont^nc- W4P SZi Phone any lirw 
M14ui04^444, 



CASH Rato For 1 at Zntf fi Wrap Mdnag« Aito Land Con- 
Iraste. Ail i> Pfut Any Ares trace ?h» Sma " Raymwte Ymi 
AiV GtiE*»ng Fpr A Uu*p &jm CP Cw^i Np» Fch - A QlWte 
Cali: Prdteftftiiyidl PteirTHinl Lto. 4HhSr , ^^kirslnr. Tx 
7T58Q Aak For Chris Hants Tram Noui AjM am to 3:Dff pnn 
■:-ioTi rez-aw 



RETIREESr H*^nepa, RwtffiHy, Cctnt«nln#iN<8e?.^l 
SM^teW-Olve. Near Major CiJ^^^depnn^flrrl irving lndi¥k3 
ual Hdmes Stoding At 31 9.COO.OO Jto Lmm Or Rere^Mpd. 
est Men?!** fees- ©rtouri Village. Wqye% Ohio 45600 



PLASTIC BAGS 



HUNDREDS ol & 2 «. Pain and Zidiock Linear sncea: 
EwnsdiBi'i? dei^refy! Free Gale tog Actton P^asfec Sales, 
1«00 Wh Lan* NE. Meimpdiv. Minn S#aJ 4 TpHr«j 
1-SOQ-3E9-5444. 



BUY IT WHOLESALE 



fflOQ.TO nfESiSi L©WB5« Prcea: Si. 03 Stepper 

-fcfiwa", #■ D-R", Lirauiite PR <*&?* 



TOOLS, gad^els. jt^eiiy. act S04» OFF gam taiaiog 
Si m, iamwJ’a, Eto® 545 Oapaw, NY 1-MH3 



BUY Dnet< Frdin Hiw-g K*?ig. Oeitefa 31.00. Aitifteny 
Cduoci. &S M Certoal ttetol, -Mtefrick. N.V. H566 



EARN HONEY selling ringe. fMfty. butfidp*. wefch»- 
tuy dimcL 130ft* betow null. Catalog 5 1 .DC fiwflindaUe). 
AnKa-PM. 90 Graenvrtoh Mate., Wantm. Fit 02336 



BELTS *r*1 Suckfoi. Cunptei* ®«* raw sellers. mc+ito*ng 
truc^, mmtcfdm wryiffe. weHenwetc. Bigpr@fta. Com 
i /nit deatei gel jp. CModog 51.00 Anchd 1 SpeciaRw. StoK 
3958-0PM. NotlK Rnwtoence. Rl 0^11 



CLOSEOUT Jewelry 5Sc dozer. rCala^og 256}. ftoumte. 
107-"E3? Dow, Arlhigton, MA021T4 



CLOSEOUTS! OififfikmtA! YY!iateSBf»^ FrMbte*! 

toti^iatkHt'filflmg: DDN, Son ^31 &M Ferr4ete. Mtohigih 

46220 



40D.HKI BARGAINS Becvn Wholesale - Mery Free - UqLk- 
dflStena Ctosaculs . Jtte Lots . &K^gte 
Qelaite. Bafgat-ihurtess Opparfcimhe*, MIs^. 

Mtohigan W23 



MEN'S HAIRPIECES ITOUPEEE) WHOLESALE. 

HaniiHpr? BYewarl Cffli^ipy. Dnpl. PM.. 44 North fle-nson. 
intend, CalH 9i W 



WHOkCSALEpn^o^ d*ily hw*M»W prttoucta. Catatog 
$£££- {'■fiLinontite; Qemdnyl, Ba* 62427, HdOMWK TX 
77C§? 



CHEAP 1ST PRICES I ENKWiCfl HohAh. 

Gift*. CiiMog fi.00 (Ralunofthle; Olaze-PM. Greeley 
Sq^rfc. BOi 20321, New York. NY" 1 CUE 1 



BIG PRDFITSI D-apfrs. p nfiCillflE. CoonrUy HuMiat. bed 
ApceKb - Lew Rhc* - CJubel Sates 1 DfltcAs 1 1 .BO; Astomd a, Box 
339P1, MidiSisejL M.C. 27&S-7 



WORLDWIDE BARGAINS . . Impo^ “ EM% — 
CSdeeoul — SynpiMa — Freetwe? — ^StampeU Enve^eJ. 
Mvnevs. 171 7PM, N*gN*iV?, |nd. 46323 



ADVERTISING AGiNCICS, ADV. SER, 
MAILING LISTS 



OPPORTUNITY UEKCIWVLV NAMES FREE SAM- 
PLE V*rtUae-PM. &:’:a 336. HMfflL A l S6442 



FREE Miil^ig m COrtMlMteii. DMA G0C-15P. Bo* 
HOT, Blirtrt. FL 33404 f»333*-K«- 1 -6O0-554-H7B 



INCREASE YOUR BUSINESS POTHfTWLt Our Msi?- 
cwder Buyers Lists sre- Gwaranfeed S4i&n1 rtHrwreba. Free 
Oflaite^Send SA?E to: AA EetHTrt**. 1*30 S. 22, 
GhLkMha. 04c- 7301® 



FRESM l hod, responsive name ??4 b msil^d^der ^uyv^- 
Most talegones. CtetfmilifiJBd in zip cede order. Pe*i a^d 
Shckia&ete Guaranteed dEii^era&e Fee brochure rush SASC 
to: A i Enterpeiies. Box 434, Pamwi, UT 64761 



FRESH HOT Names of RESPONSIVE Matonkr Buyer*. 
Rush SASi: C. Pedersen, 40 Kembte Si.. L*ndi, MA 
0i£40 



MAIL ORDER BUYERS LISTS. CempLlenzed *n 33P 
CODE ORDER, GUARANTEED DELIVERABLE! ftr Brs>- 
chure. WRITE ip NEJDIG ENTERPRISES. BP« 6. Ltwri teg, 

PA. 17&37, 



MULTI-LEVEL BUYERS BEWARE OF CHEAP MAIUNO 
LISTS, COMPUTER TECHNOLOGY intim you gel dW 
posatote nuHmg Hafts. Se*to SASE. Soto Martseiing:. 632t Ottte 
Ctrcte, Btoonungtod. Nlfin. S64Z0 



BUSINESS SERVICES 



INCORPORATE *4hout legal lea* 1 F?ee bw*tet tells iV«r, 

includes tomw Cars now 600-34 &-OOR3 1 



ni/BBEI? STAMPS 



FREE, lerfortsUng. HyUntod PMh&erft5^ Br&Chvtlff. 

Shepp IhrrMi lirw abjresn alA 1 ^ J4.M TemMAteng StAfflp*, 
1312 jwph, AnJeter, P*. 190^3 



BANCO Type Foiinde 1 * Type and HjPIwv 3 '■imp* 4M*- 
sogire WaJ S2 00 relundetj^e on (Yu pfder. ^7 g. g¥*r^f**n r 
fionstftvite. 60106 



PftlNTING PRESSES. 11 LIBBER STAMP 

owrm 



PRINT YOUR OWN — F^rfifig pre&aea. type,, suppiea. 
dfrect^nirdlactDry. Famous s^ica ia?2. WriteloHim citatoff 
and saritotos In: ka^y Corpapy. DM, Uoddon. CT 06440 



TYPE ler pnnWig Caiatog fcl 00 dedjcUbe HI onter. 
OuaHtof City Type. R 0 3, ©ok P34, Hdnry&roh. PA ig®44 



PRINTING FTeases, and j&ed suppties Lai 5^(- 
Tijfnbauflh Pnhtefe Supply. Wechanrcstnjrg. Permp. 17056 



COMPLETE fiutwef StoTPO OvIfAs, Susphe*. Sente dey 
6l9rt Ehtmwng Machines. Whdtewte Qiteijfl 
S3.00 SteducftWa. Saw Stamcr. i7» N MwYYWi, Chteag*. 
y$S 



^CbiUlnuad i&n m±i page) 



POPULAR MECHANICS •■ MAY I 9S5 Z^l? 




PRINTING PRESSES, RUBBER STAMP 
OUTFITS 

tCo*r1>rnj*d from prectdlnjjrege^ 

TYPf Hand Pruning Proles, Supplies 129 Paps 
1 5 .» Dediditft tfoif letter ^np Type, 1 720 N UmfikeW, 
CteeAge, S 3 S 22 



PRINTING SUPPLIES 



QUICK Copy P^tnUng l ov. Forces Write: NatamexJi. 614 
iStenfr Wain Bidden fogl nr;, iilinote 01701 



TNEHMOGtiAPHED BUSINESS CARDS, Urn Puerto 
KiW. Eon 134 Bartwrtw. Of 442D3 



GIFT SHOPPING 



NOVEL GIFTS iS^MjpofiBtye. alfrspsfrva qua% asm*. Sand 
It .60 refomabte mrithi purchase to* catalog: Hemth a. Sit N 
A^w*a Ave . 3 * IJA-i, Coirina.C^SiW. 



L C ,0. CLOCKS thcRfo Bfeytteng. anv*he-'e Oust/ aocu- 
ffecy. +iA- ftyig r%rE}io ™5 i 1 ^ mc*i diBFPgiaw Ofy 52.95 eacai 
Btayp’u. E^praws. M s-4 Gtorfoetgti. Byh-enia. OH 43660 



OUAUTY 9M1 rteroa. Ires catalog. Jawm. Bo* t32i-C. 

JiK^seo Heights:. NY 11372 



UNIQUE Uerefal Ortt Gfl“P'oo Si. DO- Heaniine Box 3100: 
Oetari. 4H?:H 



PHOTO Eton BucW r>ea1 Sut. AMUSING PpSHtfiU- 
T1ES1 Defeat JOinwn PMS lJllS Wneivn, Dritoffl. IL. 
00419 



FRE| Dr*fcrttta* (ft* MiA telabgu* TrybJI, 3100 
YbfBa Unia 9ML e *25. Yurtopton, CA 02S51 



CLOCKS, WATCHES, 0 LD GOLD, 
JEWEUIY 



HIGHEST CASH tor{JOkj, fruity, WrfTerft, = igs. Dia- 
ifrOO^t, W*idn!i Silvwr. FlBEtoum Mj ' AHilIps Toddy F^t 
§IR ip-ih InrafiriBfiiafi. C^caqo Gold a spr^MkHjs- M*rfate. ID 
South Wabash, Dept. S6ft. Cto&ago. 60603 



TAKE HO CHANCES. Dea? with taiest fflMC rtllfltJfo Mm in 
did go*d ^smesa, EetatafMid ^ 1 &S 4 Wa tsuy Gokf. Sifw*r, 
Fralin.im Din.Tandr. li^F]hm:l Cits'*. FriNi InlrHxal prr Ro«n 
IrtduitoM, 29-A Ei*t Madias CI^Ago AQ6G2 

CLOCK WORKS, wood do tk Ha nfcs. rod^toud SL®p1ie&. 
ttofl Ouc^Ui*. erf fclftnas. sic Wholesale eafla&ig 55 c £ turtle 
Carp . 10th Street. Whesltand. Wyofrong -B22&1 



HANDMADE German Cjjekoci Dock* many Tode' E- mms-c, 
oafor aphonc SAS£. Bor 2fl. New Cartean. Conn 0&B+0 



CYPRESS CLOCKS Dp ?1 YoufSBl? Calateg And Inafruc- 

iipriH. Fr« Oosrte Mo^snisnli. CyrXBUS SlifiH FLwin 1 

Cypress Csmsf, 6104 S^jtrlh Tral, Sarasota. FL 33&a 1 

CLOCK MOVEMENTS. £UJs r OiUb. F. H4 . CHor CniiOy 
La* Priest Pieiypc^t. Bumunk Sepf, P^. 

eurUnk. CAS150I. 



SILVER 



OUT «9 S^^sr OlfiSCT, ^ GUMWfTlCP 

REPURCHASE w*Wy 1 fu# SAFE- Irti^jtOr Study §S 

SiK-riamlh. Bs* 2S3, Epriny Ls>* 49456 



JEWELRY, STONES- MINERALS 

HOW To MiiniiEPd Clean Arxf Cm Few Fma iew^ iry 
«.00 For B^ert 4an Kitk, 04tl A^ondjll#, 21 a, 

C 34 dahOftia CHy. 0 #C 73 Tl* 



TREASURE FINDERS 



FIND prpsrpiry, iwjggif^, mwi W%- Nfjw rt^plipnflry 

piiamtKi dW«tS&r. Atfi&gfttfinS rn^gtf Urnifl*ded by H*&K 
4n#id, minarabMd Rejects metallic iroaA. Free Cntt- 

tog todt^er. 4729M N. Tin Avenue. Phwpw. AZ. §6013 



THEASUrtE- LocdSe quiirter era*e a*ay *rtri ultra eengrtive 

sejc^Bcw ■ Sree, Reseed ppodycts, 2 ? 0 S 70 ■ 

AWC. Tiirrf u. FtOlieta HJ6E-D 



FREE GOLO. Lear-t pAPiftinp, -ivtere 6® find rL Fun. 
Eosy Ma*e &300.CK? OLnce Boon cius iree Ocfld kk-p^ 30 = 
(Am. GuarpiKeed. S3. 00 Gaid^* 1 - P.O. Sok ?4iPM. 

Hi* 5 **?rLv Qn^^pn, SF 1 S 3 



SAVE jp D* 4Jj% tr- -n&taf: -dff^cfQra All reaper braedf 
#idudBig WWWs. and GarnsH. FREE dtasourt e^tfbg. 

Ceneeal S^e, Oepf. OPM- 5 . i 32 S C^wf*ay 
C™. Madsen, Wl S 3 m L^lf S 74 - 46 M 



PROFITABLE OCCUPATIONS 

FT. WITH AMdiCei School^ SrtWfh. Art 7?m Resioert 
S Hone aludy. Vewra n Approved. 



2 ^ POPU LAP MEC HAMICS * MAY 1 9 B 5 



RE PAI R iHiirnwn ftio-iaands of pa^s and todte whesta- 
sale list *Qt Eltnengers, PM. F.O. V. Pp^ dervif , NY 
12771 



PLASTEHCHAFT flsNafite HOrtut W 

WoWs AvmMHb. Lwhs L^inelte, 6Z51C Menepar-K. Mentor, 

Oh* 44 iM 0 . 



FREE Broehi^i. Repair a? cs^rorti^fl R 4 rfngrew>n 
r-X'l&. supplies. tiA mslrudicna. D«>co. Hoa, 11262 
CosjdrragjN. Suite m. Dallas, TX 75229 . 



BECHETS OF THE SUCCESSFUL. HANDYMAN A 

fcY Slaving Jirt!. meiSAgng; ^ nmal bwm Free 

:iionnaton farmstead PuDicahu'is &059 Wagi-^i Fid p 

Mlrwfya. Otwp 44657 . 



MAKE HONEY IN SPeRt TtHC Earn Gerefojj kmtwss- 
ions 4 ? a itf« rtpmesvAtive for lead^g mag^- 

aiinea. For Ty I del*.-* 4 Jid ^e. nd with ype-r 

m me aims adde»s ro: POPULAR MECHANIC B, AR-M, 

250 W. 55 m St. Ne* York. NY 10£Ht 



SALES ME N-DiST- 

SELL engFavedi ffodyds m dueir^ssea, aisJwsafe, p^s*- 
ydfiefe! P&isona'jzed peodiK^i tor indivkfeiale. lamcAe^r Nutl^ 
IrrfonM^e;* for 53^5 =M1 and crool pi easv prs'Hs 
Jewed, Bum mw, mm H ^ g*. CA 30670 



TAKE CATALOG ORDERS. SfU £>gc W» Bnt 
Speoetty f'rodyclE tek?w WHotestile Pfte«. Inmedete Prg^- 
m *KEO Crfl WbHd„ N.O Box ZpOBBS. Tfc^a, FL 

smt.om. 



AGENTS WANTED 



AGENT caused, Lir. l«i| iftmKtorM.“a 60 tiW tMitinli' Wntn 

£Mn Co. Ltd., GFO &M- 64 , Banghdlw TheluyL 



BUSINESS OPPORTUNITIES 

IMPORT — Cipcnx opfjom^tty, prdtaaite wodtf-^de, mail 
erde^ tftisinaaE ftfom txme. ca^ial. We &hi|> plan Itn - ne 

n# esDinwipmon GxpBfHnce iinneceas^ry. Pre* Rspod 
NWlirtflM, Oepi Wpw^incl HiHj. CrP*™ «i367 



DflIVE NEW LUXURY AUTOMOBILE "FflEC 1 ,r YWte: 

Nahonul. Ozark, al 36361 ■ 1 1 C 6 



ALUMWiai ^CRAP - Rii^e Yd«™H- ■ MAKi 
|25 m PODHDrFntlfi Inle-rpAtirtr- ■ndurtriiil PMfi5 BpUgT, 
Aie^^d' a Bay, New Yew* 136Q7 



HUOfUKn QppO^unrt/l S-atf pr^r.n^e Jims tM?tnwa 
fvnlV-MjT aiiper leiwe a dapfta- Wii» tef km bd?K, iM drrtgtlg 
Man ®*Hw Avsct^teis. t-m:. . Dupi: ft*s UonNaH, Nj D7645 



PHOTOGRAPHY Si 0oa 00 a week. Ho gknnWv Gemdels 
rhfirtjil 64 ?&. C JCwdflni 3T06T Stongsltva*, Durtiom. HC. 
27707' 



GROWING §*maiTd tot m HIGH PROFIT hom* feyeiraiss 
C&mplel# detaKs S2 00. Kwlepe^dent Sales R&jte 3. Be/ 
2BB. GoWen, CokFadp BD40 !» 



WOW! OFFERS? 31 .DO sends yduf fMt to Bdjntss 
Opporturaiffli. advemaers ^ thia and 9 otker ifsafof mapxif^. 
Fi 4 toii>g, 1-1004 Wnghiwwsl P*. . Sfludio CHy. CA 61 6 W 



SELL ^ffitkxi^ And &mHa CaliMog^e Ll.00 

m N. PK|i® Ti*il. Virgsiii Baadn. 334^ 



STARTING YOUR OWN SUCCESSFUL BUSINESS. 
FREE to OppcrtprHv Mtgjyitf Ip'* b^w. Write 

Opportunity, Oefli. £ 07, 5 N. Miefiigen, QUca^, VL 



BECOME A Tm CnnHifeni. -Our stodf^t& s^m 63.000 
55.0CC every la* saasur yr«pa> ng rlura. 4vfn?i^ Ar.rj pd- 
ilec' Piogieni Nai:ai aJ Ta* Trxrfurg Mo'isuy 2 ES, 

N**Ypr* 10 BS 2 



PR&jpCIKM TV . make S$$a asscmbViQ Pr^ecsafa 
. . £a*y . Hesses canprunJite in 12,600 prqjKidrg 
Ydui trffc * 54 i lesa than 620 . 0 P . . . PLANS, r LENS 6 mm 
ers ^ntofm^Sion $ 17 . SO 1 . . . iPustrmed rntormaliepn FREE . 
MserWraB'eiX. W^jhnfjlpn C*n$5\n@ Pe^SfNBflia 1 0977 , 
Crediteirtl onMrt 24 HR& | 31 S) 7 »a» 



MONEYMAKERS 1 1 3D Reports Send 16.00 May for bexm- 

let to: Marth American Prn^.i 43 .filelinr flnrui. ^m#rvi fl. 

N&w Jersey OfifiTE 



$7M Per rncmh eai-mvia (Kaiiile prepanng inco™ Lni 
rglumF ai hufii^ of tax afooe Ws show ym how. Outekfy 

foarfied. CTtail:; trtfi. Nd sMMmer, Tax, ^066 

Memroee, Ch^ego. § 061 H. 



HIGH PROFITS WUH CUSTOM T-SHIRTS AND CAPS. 

Ine*p 4 maiv». ptotessrtwal best i/ftnAMr All 

plies, HfiBfl MAGIC, P. 0 . Bay 22 S 09 taC>„ Tampa. FL 

33623 



MAKE Rubber Sumps. HgNy PralftatH® Business. Free 
Delails. Sia.n&er. FOB 22 &M (GCL Tampa. FL 3 J 622 . 



BUUPCR STICKER PVHfTIHQ «VtCE- Chesp. S^fd#. 
Fr*td*t*JI* ftAYOtf. PO 0 22791 jGC^. TteftP*, FL 

33622 



SCREEN PflPWT T-SHIRTS, &wypM«fidcve VAa. Fsee Dermis 

T-Phntw,' PO& rang 5 «GC;i, T*mpa. Fl S3S23 



PROFITABLE GOLD F0*L PRINTER. P*nMwi«H bust- 
neSH car^r. po-nciJ^. nUctitH. Ffjfie EWrla'S. Gp%l, FOB 24006 
<QCL Tpfirta, FL 



VINYL'S Whe-e the ™fwry Is 1 ^rofBeewy’ally repar. reftn- 
#1, recoSor tomiture. l^ggege. car tope &<ick easy- T14 
Srttell S20- fops fl day 9«rr ym H ,000 a mtJrtb. Hpm*?, ^4*6, 
r*3Sajfah«. urt'n-l'pd Stirl eai-infl flffer fe 

tow days pnehee. Senulforuf deMiHs tree. vlK SBW 

Morose. Chicapc 60613 



TAKE Catalog Ordews W# drop-gh^ 2sdd-beM-Hang soe- 
«ally products Leesial bwcrv* etooleufo Immidwt* 

detvflry SpffJtacufor h.<inw bysfoe® eppadw^iry. Ffea Book 

SMC. Mi Pe Sato 4 ro.. Dvpl. 5013 . ChrtMfft. CA 

JM311-4W1 



ASSE MBLE PRCKHJCTS AT HOME- Mem, epptefonW** 
peyfog Hfoh Wwkfy PnHrte ^cs&^ry nvi-iabwi w IfWyt irtvest- 
rtenl Write Suifineutti. B2B Bri^nfod IHh. Sraddyn. Nee 
YDffc 11235. 



PIANO Tuneig qyxAfy seerred wito home Edud,- Gaurse*. 
I^ploirja gntfited. Anwin&B^ Tiding Stftcwfi. iTOSO T«ner 
D^t, Nforg^i H*, C*H. 35037 . 



PtCTUFE FiamiRg—PrfittlAtsfle lull or ipaie-lima buemei* 
€aay to toarn w4h hHnefijonA-cdb?^ God a To PMur* Frpn- 
mg Proltt*, ' 13,00 0i>aan1»ed Fraefrmmin^sup^iieB catefog 
toduded, Jape. i£6-PM Savsffil:?! etopkin®, MJnnesofo 
65343 



COMCRlTi Ste* h^nlrae^; Cattfog (1,00 FfoyW prte. 
BdK 37*6, Rapid CTy. Sigto Dekdte $770^2740 



REPAIR HYDRAULIC JACKS - DETAILS FREE. 
WRTTE: HYDRAULIC PARTS SUPPLY, BOX 4117. 

BROWNSVILLE, TEXAS 7S5M 



YENDWC MACHINES- whng. F^yt»s w^n tm**i^ 
sworn* ’-m§ cmm&& free. P«M«Ay Cowtftoa. 1B30 
PMB GrMri'rtpfiflg Dfw#, TlmafHiaTS, Mnry&fiS 21€83 



NEW I4ercede& Em i. $126.91 nti or BMW. $ 61 . 51 . 

. . GuaraMwcl WfpS#. FoteCa., B®s 2 SSS-S 5 . 

VA 22152 



11 ,»0.» WEEKLY Posable Bror-c-nq Baby Show FREE 
BROCHURE SHOWS HOW. i^SPM, 3SB AjroOfL Sft&flPg, FL 
336?d 



LEARN Bewing Ntotfoe R^erang Men Wnmfw Lurm- 
iNh PiCrfA*. Gi-esain Corrn-span^anca Schcel. BCus 5104, 
Speryar. 0w5 51301 

SEIZED IN GOVEflfHfENT NAHCOTfCS RAIOSif A^p- 
mffijiteB . . Vesis Baals . . Fymliae T>rguB«?Kti other 
ilnmK. Buy DiT CNep - for Big PrOTifct! Frte 1 ntorna- 

Ifon: Mfircet. BSk 7557-M. Mon.iQffi, LA 7121 1 



Make millions manufacturing UTTEHUUl 

Sutfokes avi a&to Ewdast, Bas 365, NJ 07&33. 



125,600 LOANS ENTER EST FREEIt Stm F*derd lee 
WIPES OUT OEBT&11 PflWH: FREEH WOn ffWi&frB. 
LftGia«niffl.H¥ 1S54D 



GET HtCH using OTHER PEOPLE'S M04IEYSL Ufikfy*“ 
amKiriq 'oyuinesfiH Cetaito FREEH Finance Cipf^i^ente^ 
Blkng*, NY 12510 



CUP nmnipp ero-12 - 525 CACH11 FREE FUforvH 
Ctoingi-B. irifing*. NY 12510 



□ET HfCHII Secret lew muhM dteWt— br^ipi Gish, 
OecHl FREE repwttl WuhtiKAB, &4lnqa. NY 12510 



MAC OrtMr Pnm&i Ffoj Dw&mm CHW. Ban 267. grui^, 

fl mn 



NEW dittewy in tiatiei'y rscendrtto^ing. EfoRtaen iwnhs 
sjuar&r-lBe wwanf B«g Prd*FH Fmrt Etocfoee. 7415 GiftM 
O Lrtti#RacK. Aft 72205 



LEARN MIRROR RESJLVEHlHO He* inl^mafwn. 
SrMKdraR, B®( 127. Lansdeeme, PA 10O5D 



llO.ODfl. MONTH MULT1LEVELM YURIKA FOODS. 
FREE PARTICULARS. MIDWEST, MILLER, UHSOURI 

M707. 



(CorrilituMl «n mm 1 



BUSINESS OPPORTUNITIES 

PRODUCE BEAUTIFUL COPPER Ofl BRASS MNS. 

Ffcrt, In^sfwnskiq, Prptttabte tola**. Signet, SC- N#k Suite 

UL 7-C. MW*. N.Y. 14R9 

SIAxi iiG UQHET REPAIRING WHDSHIELDS 1 Plata 

emi up w> mace rmiyi c*ti toll-free iw vm*m 

FREE mpCft. 1-500 331-2597. Gmi-WnU Systems, Bo>: 
5755D, B*ld. OR 977D8 



MAKE MONET SELLING KMYES. Factor Prc«-C kJ6*- 
ttAs-Fwa Samples Dufty Enterprises, F.O. Box L. Oep( PH, 
BayvAe. NJ 68721 

MAKE [rash ce cream con sundae 5 a! to**. %i aw- 
kali. elb, H*gh prjHfl margin Fr m Brochure Carwi Cone, 
141 2* Newhouee St* Ml. C* nywi Cduriny, CA. 9iS51 

' MAKE "mr^y to home' Hundrwfe of prtf rtatta ptors F™ 
IrtWWWO. GAG, Be* 124PM, UWUl Ol. 



UH Wtotiy. Horn® m*Jimg program. St»dwBfld h Sox 
28233-fiL Thwk, Florida 33320 



HUGE proNW Ftecemdlioning l? eed car baflenea SkM 
ctTpeht. don'1 gel). Siamp ptaaae. Battery Outlet. Bo* 1300. 
HMtory. N.C mm. 

MAKE HOMEMADE BOOKLETS. I ve eam*; li 67.000 
with mm* fm* ■Aofmrtonr Fateon. 0®x 3Tt#ft. P. Wurth, TX 
71117 



PROftlABiE HOME BUMESfi- P-e* Bookie 

HWfnln. 004 SimKl*. Si. Uw. 01 S 



RECONOmON JUNK BATTERIES. Easy moneymaker) 
Write: 0*en, 771PW, @*trt* Ground Wwtwxjttn 9#$04 



1106.000 MMtl JanrtOfLftJ BliWVBBS? HOT Ir+ynLalviri 

TldrwH n r Box USP, Ywrm. Ftorkte 33K60 



FREE Dalai)*, Home Buekiaaa, Profitable FteauHu AJ 
MaRwVng. Box ”860, Dept AG i # Prescott, Ana;. 86301 



NEED MONET? LIFETIME IlYXXna opCGIIur-ty FREES! 
Etta* U24 In&wi-n. bikim. MS. 39530 



HAKE FYC FIFE FURNITURE. E nay prates! wme Owen. 
TFlPF, Battte Ground. Wflartnpton OB604 

MULTILEVEL MAILORDER CAN HAKE YtHJ RICH I 
Ground floor opportunity. FREE caaietle reveals hcwi 
WMC-L 7243 Anteurat Way, Cteorwoter, Ft SM 

81.000 Weekly Hc-frtd auttatt* Orectory. Box H31B-PM, 
Now Tort, He* 1 Yarn 10163. 



tWJlB From Sq**r* F«rt Ptywctod. tHefl* D*m*fldQ 
ftamtaifl pi«m J5t trotum**). woedino. 

Mttt 0232* 



UNSAIWNAL -Til* Euteit Swum On E**h" Frtw 
U#* Rook Sates. «*K> Uumi Step!, W*ta, 
CMHOfflal 95490 



1 MADE 14 0,000 Veer by MaiHnn*nr' Helps* make 

hi0n*y! DtriaiL 2$e. TsKT^y, flu* 3I8VY, V^ytaWltJ. 

48197. 



UFETHfE SiKtir-lLy . Uy*H_*vrt Mailpndar Two QflfiOd^ 
tas On«e-M, 10 Dah Lana.. Sulfur, CA Of 5S5 

STAIfT TOUR QWf! BUSINESS ^^TnflwiC* «r 
caprlal. B« ywr t™ FREE MFOBMATION. ONBAie 
ItaWIna Suite 223, 37D1 lOiviiXin, MateJfte, LA 70002. 

WEEKLY FriWrt Jutad Tlf*t. flfadh Stamp). 
LeVaJteya, foirtw, FL_ 32439 

■ ELL ~UO><4E VI 7 1 Become ■ y^n FriTB^>i 

Fmancuil Ptftrtta^, Df.pl PLL20?, SiO Sh Avortu*. Mfw 
¥prt), -50Q1C, cn ij 7M-0P3. Eat. 300 



ALTfRNATOn.Stprtitf nbllUing m p*rry manual, 
dpiaitt 12,00 (ftVxMMK ACM, BPS 33, H207 



SET YOURSELF t)P Haw To Make Money Intonrurtor} 
Ctatar Owter dete*s P^iich^ 6H6^P Veeppr, Van Nw^, 
CA91411 



OCT ftCHli Frtpttianqingi MMrtk* Flolmwh^. kf- 

araiuna. Shephard. 1 &DC So. rtsbedeo^ &W . #aoo PQ, Loa 
Angelas, CA MSS 



EARN STEAD f INCOME operating your awn Colledion 
Agency Free Delaiis 1 Credir Nefwort. Dept PM-TDi. 2t& 
Fifth Av*.. N ew Vort 10010 1718.1 7A4803 Ea 70 

SATISFACTION GUARANTEE’ SZ0300 DaJy Profit Typ- 
nil Qhvn A RtfvcMd HPHUKWC WhotaMta Rnult SPE- 
CIAL BONUS FOR FIRST HOEALfR&l CALL H0WME13Q 
297-7889 BFPflESeiOiH, 5501 Hum, Hybfer 
45424. 



BECOME Raul E*K*b* lnpf»aar - Lwgii Irtopmfr FWiU*l. 
Be Bog-s. Home Operart^r Mpununa lavitamert. Simphlwd 
InAiicUdrb. fesratance. Free Jrlofma&on. BtH 400PM, 
Arnold. MO 63016. 

UNTOLD SECRETS OF COIN LAUNOHES Tact Ikied book 
detaAng Mrnmga. Bkpwae*. pcung pocationa, axpenenced 
expert gives lectuii neve# tow proa and com Guaranteed 
SattfiKton 50.00 fKrfpm Lute* Change. £013 McDOnfid. 
Tytar, TV 71701 



BALLOON IMF LAT ABLER. |Ldl Ike Hpt Air EUon 
Irntow (Widoor pnmUm Esaw^ Busttwea OHKtamjty- 
BaikKn Oicidya. Box 723F. Keri. CfiK> 442JD 



BORROW Bjy PUMk J50^t?5.0D6 F«h Egpyt rQprvft^rtHiKi 
Ft?r Into Application Write: ArtUlftt, 2123 CrHblMDi. 
NnMh, TN 3721 & 



NEW lunw/ cm wktiQ^ COM! Writ*: AMCO 6 i«0i Wain, 
PHihlMd, IN 48180 



REAL Fsirte &KT«4« r becone Wealthy Free Delans: 
Irtveifmems, Bm 73i. Santa Barbara, Ca. &3'fl£ 



MAKE MONET B7 THE MWfUTE fliduld iha Ckfiis tor 
doing 3 heurg a week paperwork Irbin h®m- Qrcrwi :o trie- 
lime income. Totally new i^fia-rwoerh [yc^ad um-ke anything 
twtore Sue ground Poor. No ©xpentenc* er educancn require- 
rwits. lOiSiO people aVeach' domg Otywan of m^or U.S. 
OfrpOrJtafi For d«ia4 diM (21 0) 4SZ-Z1 71 . 24 hn- * 7 days. 
AatUbrrt- 116 



FREE? . . l ' TFEASUfly OF HOME BUSINESS OPFOR- 
ruMmS- ... HAJLCC, BOX 34370. BARTLETT, 
TENNESSEE H 13*4379 

START YOUR OWN fftai&fr r ttfW tt* *»y wty. 
Slep-by-atap guld# Delays FREE. Bpokerarxi, PCj Bust 
853- A, Blacksburg Va 24080. 



CAMERA AmKluor C* Pip. T#M PVtwM Ffir lA&n 

ey. Fgh Fffie DMA, fcb C^tt?MXi Writ* Fpr Mfin*y. 

P.O. Bo* MS, Dept ft, ClwifONl, N.JL 07016 



WINDSHIELD REPAIR r**n *n ovnc-. COmpWft 

auppriea Jf raloa. Fincher a 403 T'nOir Fbdge Rd. 

KameewBa, NC Z728f 



MAfd BIG DOLLARS WILDCR ATTNOr Fr** ertomata. 
Fteyd'a. 0*r 1214. Fr^rtrSn, It| JTOW IiH 



SELL Book* by Wan DeatereNp -25*. MkMhI. Bpa 
44R2-PM, Snawsno. Wis, S4t00 



OUTflAGEODS FWWTTSl Seven inasl politabla buM- 
neesee FREE detaiia. Reawat EnleipdMt Incorporaled. 
P.Q S Swr 740S07 r H ouaton, Texas TO 74 -060 7. 



ACQUIRE W*l«l— r Ul0iC" IACYt*y Plan! 1 hbrm*1iPn 
Rio* SftlOs, CkMrflaid. G«>a 53703 



EARN UP TO 11,0« WEEKLY! Special 0ea«r prpgrwn 
■tns rmmwlrtH* ter pvticvinti. ta* 4S5PM, AHiarve. 
ftab. 83301 



HlQHLV F^iortabie Home Bus-ies* Free Detail* Send 
Stamped Erwatope. Santord, 2T610 Middlesex. Denae, cyno 
^430 



TOUR OWN TOT BUSINESS Fly*r* 01.00 Tfl: BuiinoH, 
Bpx 473. BeRende^, Ilw a 52722 



MERCEDES %rd*Su*B£in. Q*m -mm Fr*. MMN*-1. &px 
10179. Altiiurc&la, VA 223’ a 



13.000 MONTHLY IfflornMtan ButPen* firings. 

ikHtiaSRrfl-P. Box Id 78. Aexandria, VA 32310 



HOME PROFITS- Braed parakeela Ben to pta*- wl 

buy *1 r|i**. Wri|# fr Am#riceJi P*Fo*fMs, 1 tO$0 Plflno 

Ftead. Suite 122PM, Deitei, TX. 75230. 



PERSIST ANCE-SECHETS-SUCCESS ted*p*nd*n£e: 

Dcnxja. 332PM NPrin 1 2th Street. Nmub, Ird 47382 



WEALTH OlSCOVGRV 1 BRaNCfNEW WTTW EXRALkB- 
T1VELY DOCUMENTED PROOF ; P?df|f*a&tte Aaeoo utae. 
372t Edg*m&nt Fto, Wichita. kj™b 



MONEYMAKER ypy <** Ml OR. Equpwl r-wrtoO cw*- 
mem IwAkH E4^y to Big prplris higih d*mind. Simpli 
lied le^didiiea atop by atop 58.95 fr G Lulsdlrtl, Lock 8 uk 
6SOOQ2, Y®fO Beacn. FL 32965 



14D.DDG M Ml ACRES Nww HydmpcviKa- - inaipBnwvB. 
rHe-asan! pnacbcal 1 Free ntormalioi Fleoma. Bo « 1214, 
Fw*Jia TN. 370&5-1214 



RECYCLE METALS, NO. NOT PEER CANS! Eaay S455 

weekly! Fl» Nrribffnitflksn ReCyttef, Bdic 1|f4. Franklin, TN 
5706^-1214 



11.004.HU CYPRESS INDUSTRY ottan perm wwttq 
their i?v.n buBiness the opporii>nily aasernblmg eur prodvd 
anp hmoming independ«n| Manufacturer, auppfymg mail 
prdem 4nd ;*te* uim . I.C.M., &ejx 4^101. Payafieyiiia. NC 
28309 



FREE DETAILS. 1200 Opportunity ada Yivea^galed. 
35 C&ritfteii S.. ttamton. MA tti* i 



STAFnAPraf^bte 0u4in#44ithomfl ^k fl i>g p^jh* tak- 
ing cMwig Pri3*^. 2 & 3 -Hnt*i y*vr mm &\ hirt**d*pf prwt- 
ucu. Fpr tree i nta mM Un *rite to- L*on B*ntiY T«*nto*l 
BrTtefpnaea. Go.atant 3A, D*pt-PM, 3*. Tndmei, U.S.V.I 
00*02 



-WATWHO" QUAUTY PROOUCTS! Spto**, Revering*. 
M*ACta**FftMl lb 01VMUHI L*vN^D**Hr* A GiMrtKJtor- 
ihipe ^ailicte-Ctetejtt 01JWL • Attend *, Bex J3SPW1, 
MiddteUK, N.d. 27557 



BUY WHOLESALE. SELL RETAIL, POCKET THE DIF- 
FERENCE. totals. Tfl SM. 10 Srnrtti Sh*M. WWd*-«5k. W 

mm 



SELL iteiqui High Profe R*wtabte Ba? Poinl Pan m Key 
Chart Ana Necklace Noveitm. 5uuthea*1 induBtaeL tec . 
P.O. Box 3Bi . Dflpt. RMS. CoffevviHe. KS 07337 



DUPLICATE SUCCE3* "244 R®wi W*y* to Heve • 
Gr*tf*r lnown* n On* el ■ tend carteksg detain our faM Mrihng 
Ktert-yp *nd dpwAO£rt*l menmls on |tte moal pr dllebifl amaii 
&u*iii*if**, yidid*. c*i**stes, uniqu# line™t and computer 
isnne**. heftta irMneymekert, unueuat ptena, ate. Compw* 
d*Hr *M-up ated- aveilabte l&g Pnolttai - *6 nF.g* color cat- 
alog tolls all! n .00 Entiaprvteunu puoiM. tops. Ml. 032 
Wain Street Coventry. Rixxte latend dJSifi 



PROFIT tide* 7 hdTt« ktema BuiirMHi. Guarantaad 
Re* detaiia. Modem PUAMiteg, Box 232, BuHnglon. Vas* 
C1B03 



QET RICH Yrtth HdA* Bwuwf*. Yffry Be A Wage-Sieve? 
Ft** D*WU. QU*M. T53S E**l Raoaavett, ScottaOile, A z 
«»7 



NATOWAL Tete-CtarimuiticiSiCrt* Corp. LdoNn* tet M*« 
arid livtevatad Ptodvcta te Ptwrot* irid M*reh*ndi«. Plaaa* 
Rnply fr. AB Syswm*. Tt0 Wooten Road, Suta 101, 
O&Qttm Stengt, CO sosts- 



GET RICH! RTWUtaJ Swiurty Fr** Details. JU 
622 W«#Hnpltai, D*£fl'C. t#*\fiQfrn. ted. 

47®» 



FREE ADVERTISING! Mopaunva. Nn*w*rp. tetanit- 
tiv* tx»w*i Mil hew, Nfflbtegiii* la buy 5*ntf Jfi.QDnow to: 
Ataairki*i% 1IHS PN*d*, Eri*. Pennsyw^ita, 1&W3 



ARABS HAVE MILLIONS to Loan, iront. Pv«hu*l Fte* 
Dateiif! PRB-PM. 9J& M*in. VKfcir. Tx 77602 



175 beur rrom home. Men, earner- , *11 ages. IrnrnecUMt 
bppodunny. flehinani, 210 Watch- PM, Atm, IA 10010 



010,400 MONTHLY! Affl**tefi tfrm mcrteymaking book wta 
tw. DeiatU 'ree. 3unb*rt PtodUEfta, Depl. 1085, Box 2441. 
Tuaoitea*^ At. 35401 



MAKE Good Money At Home Part Time or Full TYh* Fr** 
Intormalion RCS Syatame. P.O. Bok 41M. Waiteov*. Et 
0SDA* 



RELAX AND OET RICH. LM Me SJ*d* You How Bar 
ErwprisM, Boa 1*8, Bedterd, N.H. 03102 



PIANO Tiuntoa 0 using ss. invetanwrtl, Qbiita ptohl! Free 

tetemMtoh. CVWI, BOA 383, UfTtarie, IL 01BQI 



N0W FUEL AOOmVtS- MILEAGE PLUS M IM OPPOR- 
TUNITY. SAMPLE. DETAILS, S3- HALLCp, ROM 1*3. 
BTGNEHAM, M*. D21S0. 



INCREASING DEMAND For The Printable Horn* Buf>- 
nesa Dolaiia 12 00 TvnbofNi Company. Box 5i , E*H 



FLEA MARKET lam. Make hjge profm.. 11 00 trinp* 
mtorrna^ion ■&. &r*th, BOfi &*nteood Dr., Dottoo, O* 
30720, 



(504.4* Weedy Paaihla MiilineOur Burgle) Atom Adver- 
M6fTertli! RBW-MarMridl^g, P.O Bex 58314, Cf^agp, tf, 
60659 



ARAB BUSINESSMEN Haw* JA?n*y to Buy A Top 

Fiftd*r$ F***i Ptad. Mddte B**1 A*ac*ttolX)n, 565 

PMt, 8291 Fttatotoh, Hufflirt^iSfl. Beech, CA 42646 171 4> 
964-1006. 



MAKE 45,000 MOHtHLYI I rtd 1 End yw menay prodi*T4 
now wkn maAKfle^ Fr** detail* Hn* Aa*«., 3W *-**■ 
Fdrwl. PMS6A Ty|*r. TX 707*7 



TOLL FREE tetormartiort BE your own to*a. 60042*- 76S3 
Ot»reir>r 1TO 



RINGS, WATCHES, JEWELRY - 440% p*afr. Nee Sate* 
Ktt'Ciitafog. SpertfigtTl, 23*7. 600 flwd Avenua. Naw York. 
NLY. 10016. 



HAKE up to 125.00 *n hour at heme doing ctdlom metei 
poL&ntog and butlng, detail* $1 .50. Bftghl Worta, Dw *B2M 
Fbnct Leka r MN 9602S 



MANUFACTURER wrl package pneducl. your label. Retail* 
19.95 Sean on TV. HUGE PftOfTTfl. Send 19 95 &imp*a. 
Oetaila. York. Nebraaka AV.. Timp*. FL 3M0J. 



(ConUnued cn next peg*} 



POPUL/U* MECHANICS * WAY 19S& 249 




BUSINESS OPPORTUNITIES 

{CanElnwttal !iwr preceding pegat 

I COLLECTED ISO MILLION CASH. LET ME TEACH 
VOLT. DKSH to 465. FaINmaw. FL 3294*. 

NOW ( Whn To Monvy Whh A Twl tol E string 
DaUuIll Fr*». Eh«*ffttdiL to 4£1, Yardkzy PA 10067 



HKN-WDMEN EARN 1*000 EACH WEE* FOB LIFE! 
Cjara.iLt'jd nasy w:irk i! fximu FREE DETAILS: tg: 

HSgHantl F.O. Ban ISflE, ffldwii?v Rock. NC 

29605 



SUflPfirSE YOUR POSTMAN! Hen* &■ £VEfiY 
Clasan*d Business And Uuinfvmai -ig Opftertumty In Thu 
Issue 1 $5.00. InnovAfisn, to «1, Fsrningtofl CT, 0604 



$2 MO EVERY WEEK I We JW ly profed TREE!" For 

details ' NATIOHAL. " O/^k. A_ 36351-1105 



MONEYMAKING OFFOfnUNfTlIS 



DRIVE NEW LtDCURY AUTOMOBILE “FflEEl" Wffle: 
Halional Ozark. AL 3636 1-1 105 



ELECTRIC nulu' -apair rn-it-l sakn---r juradfluL-w pdnn 
110.00. Cfiriltea, *417 Mere**, Dumas, TK 7000 



LOSE WEKSitfT mak® m owy Ihe He*bM way. Herbal. P.D 
to T1 j, Aiwa. Fla 33™ 



CASH Ift On BEER COLLECTIBLES'* Be** Dflflkiri 
Cud* to Early fletorfiffleflt" 9*5 pp fiocA 56.35 h $1 00 F6H- 
1 77 Webster, Dr-a«er A204, Monterey, CA V3940 

IMMEDIATeTaBH. S ! 0OCi Wee S liding Part Fima. Frwa 
Detail®, TtMrd. 6065 FtoSwaliRoaS, SuHa 1342-A. AllauHB. OA 
30320 



CRAFTSMEN AND HOBBYISTS Mtakt y-Sui wtrt pjy i>ll> 

BLito an cwhjjs* rated captor &A# my laratong 

modal tort a*n* JeOcumn. *nd more. MTOflKUNAL IDEA ^ 
FOR SALE IN DETAIL Send dwck Of money (rier fer 
*D-pa§e bocklai w'h -O^ens UP ^TidIdk a -, d drawings Iha! 
aapteim this uripquE and rewarding ptejaeL Dale Eiafpy to 
S1C641 Safl Lake City, UT 54151 

‘ PROFITABLE COLD f 3L VflllfTift . ^ 

nes s mmSs, pencab, maLefias. Free Details. Ge*d r POB 24986 
^GGJ. Tampa. FL 33623 



MAKE Pmfe^r -Stert*i*_ Highly PrSft«d&ta BufirW** Fra* 
Odlaih. f>1aii .per, POB 2200* .;GG), Tampa, FL 33622. 



fantastic earnings trwllr^ fcom horneM Offer Hush 
Sifted Ad*w*d Errvflbp^ Drswf^l, P-+3 *17410, F-ort 
LiLjde dak; FL 333 IB 



GET RICHll Secret law srteslie® de&te— biwigs Cash. 
CrnttE! FREE m»n<l WatfnKrl-fl. NT lSSiO 

BUMPER STICKER PRINTING DEVICE. Cteup S^.ple. 
Partible. Ffeedalaife Bumper. POB 227^1 (GO). Tampa, FL 
33622. 



MONEY MACHINE Ou™i**d fc pf m^ikins Hrj 

d ui monf'v AE 'id me. Frifei Dtln. 5-. CdptAO pLhliuh-ig. 020 
Ftoyil SL-tSfl, N£* OrtoAPS, LA. 70116 



MONEY tnyn 1im*l Brdwf^, BCix S3, 

F^rftra. InP ana -iK-30 



THOUUMMineS MADE DAILY. % yvv prow 
mellxxl gin makr ydu A rb:us.dnJanc lASL 5«nd 5-10.00 f 
51.00 hKPCftAQ. ASK, 3711 WAM PiM, SI. LAiia, Md B31« 



MAKE MONEY HUMding BtwnpaU.OO KtrlwKent. W W. 
MaVi Si., Maidim NY 12S53 



ME WEALTHY? Tsi' Easy way luHy eKplalned. Send 
54 36, Check c*r Monav Order to: J. Mc-lntoih, ®S04 DeteaPbc 
San Dwgg. CA»1» 



BORROW By Mill! $5QQ 5J5 000 FAft! Easy' ConltPenlial' 
For Into .■N.'ipjrjfljto^ Wrfta: Actuiale, 21 2D 0- r estrn&^. 
NashviBe, TN 37216 



•NEW Liisyry Car W&ehwf CcsM WVtm ■ MJCO 9B. 1 601 
SI. Plmn'NId, IS 40' -30 



NEW1 1Q1 rkUfto fcusineuses. Tirvy ^ivest-rrienL Free bre- 
ehum. Oarca, B24K N Marten. Oa^ Pauls. fL BOSOff 



WANT MONEY? DMpi m w anw^. w Fr« 

Dnlnih' PaNck PpbfciSterUv [JapL, MQ45, 157, 

Hickansaik m 58452 



MAIL Order Secrete Re^&ated! Wrrle 

Hoti POB 1077. SwRHta. Fl 3367B-1077 



St LITTLE KNOWN SUCCESSFUL HUSIN ESSES. UMe 

mtor?nti^i3fi Ira*. Book S10.00. Norfte, Bpi« 7H11. Fmeno, CA 
33747 



INSTALL % Pd**$u CkiRer ■ Uim Hgw To EARN EXTRA 
HONEY - Fra* m tor mart tors - Guff! amwi, Bot 157t1, Hsauatem, 
TX77D22 



t3,0M EVERY WEEKI Wy iup^y "FREEH For 

delaifc. ''NAPOHAL.^ Qi&ik, AL 36301-1105 



2W POPULAR MECHANICS * AMY I9ft5 



HOW TO MAKE MONEY THROUGH CLASSIFIED Afr 
YCmTSM. Ekx+iei ahcma yPu how ^ Mart your own buc i- 
ram wi|h Clssein*# Adyer-^mg. ONLY It 00 FOR BOOK- 
LET - i%2.m trf*i ptoerl S,S. 

□ HONOW1CZ, POPULAR MECHANICS, DEPT. PMGl, 224 

wist srm $t,. hew yohk. my ioois 



MAILOHPEH OPPQBTUNmES 



MILLION DoibJ BpoHMtjerii Ftohloite. Send $16.00 ptua 
Sa.QO Chfj'ge Fes 9 ch* P Kfeg^r Oept PM855-3. 

21 144 Kennedy St Pc Rw, UN. 



fiEALrJE A STUW 1 INC INCREASE IN VOUR MAIL- 
ORDER PROFTTS1 Fresh: fiarrw hm d 1 actiiar mall-oraer buy- 
M;>ii eAtegp™, i^-wda order, and guaranteed deiber- 
a&to! - T br br-odAir*, ruRh SASi to- Oywiiic Fte+ourc**, PO 
Bu?( 1OT7W, f nen^&ws£id s T* 77546 



rtABflrra-CHIJSrCHILLAS-FUn BEARING 
ANIMALS 



)S60‘ S 11300 Monlh Pten raisir® r$£M% tor u*. Fra® details. 
WHrtfi H*»HrY L D0K 4#PW, Ckwerteft Genl&r NY 
T4O324XW0 



RAISE BABBFTS SUCCESSFULLY 60 Page fli^feHTeite 
Ftew |i 00. American HabbS Abw., HI, P.*>. Be* 4% 
BKxwTiniyion. Juntas 6 1 TO ■ 



EARTHWORMS, UYf BAIT 



FREE Literal LiJiB. RhIm f^r^urmi. Crtekea. RadyHsms -- 

1000-5306 S0OJFS42 60 Book on Ho# and Whfeia te Sell 
wiftiQf^ir GrjIw F^h^rns. PteTte GA 31700 



OF INTEREST TO ALL 

VACUUM Ctefrwr* Ddiwit Phcee" “New Reiflbdw 

Kiiby, F^tef Quee^. Comewsd. De^ajH ABC Vscuusn* 
WarelteL^e, #720 By met -PM, A^teb, Ttm 7&7i? 



FREE Pradwtiona! Alters, Cun carl Tictueb. SMwecu, «c. 
Infqnnf^gfi: 0arry 477 Bfilld Site at 

NY 11200 



MONET Loans. Gnunla New 1965 EXiectery S0.99. R.C. 

Owens Ci^p. Bc-v ns, hteei Yarn, n#i¥ York 1 Q 110 



ASBESTOS: WW ri i*. WhAI to do lb«t fl- Send S 3 00 to: 
A 5 G Micrcaccpy, P.O. BCi 31 M, 1 IS EB*ksgn &., Arin^. 
WL 53&1 1 



DISNEY iiU53 •hryw^ you ho> id E^aw* F«tel ea&v tesaon 
FREE! GM yourp tedvy! AVIE5-PM5. 1014 Nodh WnphL 
Santo Aru, CAft2 701 



SURVIVE NLtetoar aHac«' Sarte s-lamp Hastads Bek 4d3>. 
Caeuk, La. 7iQr# 



MAKE usium m«i a Soft-seta^ book teta hc« S4.3& 
Swanean PlCIiM- ig BCi H2M£ Wilton. CT 0fC% 



EMEhOEHCYi Gamy Yolk iMedcai Otte On Mlcrolkm 

Ctod SASE. HnAg* FREE IntffiiniBgnl 0 q^ 67. E 

Meadon. N.Y. 11554 



SUCCESSFUL SCftOOL STUDVlH-G METHOD I EaaY 

Guide Improves 5EE6 to - Jsy Oee Tee PyWK^rtteoa 

P.O Bat- 154 P, R«h w New Jeteoy Q 7066 



FREE: PRIVACY CATALOG. Caan Irteeme afvortuAMi 
Swprer toffi* A£s#i NeA Eden. So* &41D 

PC, Fduntoin Valley. CA 02726 



WIN an Small tWmB Coud 3.O0 to: Corilteertea M. P.0. Bok 
m. Si. Joe. IN. *90M. 



VISA V jstercard GuKrarttoed 1 Wrlfl Tnc SvUroe. &r>£ 
31 1PM, Jaskacrv. Ml 40204. 



ttOW MY WIPE AND 1 ARE RETlflCMQ Off CATNIP. * 5.00 
P. 0 . Bqm 446 . Kwakla. Idaho 63503 



PERSONALISED lee ahtoe. Free iMormalio^ Oor®!lil 
Ei«arbito*& : P. 0 . Biix 2136 . We*i Aiitwwia 73S» 



WOMENS INTERESTS 



LACE EDGINGS, bkg > aneiy. SamfHi-ra kee EdwmJj 130 
B^twited Dnw. Snotte Vseey^ CeJflomto 



OF INTEREST TO MEN 



AFRICA CALLS vokj-ntote tor 3 y tiers f.^gl® Cnlttelto men 
pretea-^onajly qua 'ied IfeKadrufbu nr Africa, 2020 Wtu 
Mote# Ave . Chiiteae ll 6^3645 312 374-4292 



GOVERNMENT SURf*UJS 



IS It fiti* You Can fiiiy Jee^s for S44 TJvbi^h the U.S. 
GoramiTiiwrt? Get Th« F*ete Today? CaB (3l2j 742-1 14t EmS. 
7133. 



GJ, Sl'P'l^. H Luting fl!Hj CtLTiiiriy Egu ftortd^V 56 FAp 
Cfltaio^ Red Ran^ Army NaYy. 1 Z-^Mormotrth ^reei. 
Red Panic, m 07701 



"GOVERNMENT SURPLUS'" JEEPS JMffl' 5,0(H.0(K 
rtemel Coffteteto Surplua. In tot mutton Your Atea. t9^ DFTl- 
CIAL HKCTOnV itM rQuwint»d[]. Sw&w, (ARH>]. 
4653 YVlacontin ^Jrtnwes?. WASHINGTON. D C. 30015 



LOANS BY MAIL 



SORROW 150O-350, HM I FAST! EASY! EY EH TONE ELF 
DI&LEI r-to flMgnvi msded* FREE HFOHUTWIi 
'■WITIDNAL emorr'. Oise*. AL 36361 -H« or can ml 
1344k*] 130^774 3304 



SORROW 125.000 ivarr^hi; 1 AnyPyr^a.KW^detl- 
P'rtety! Free Report? Sudtasa Research, Bei 1 B73B-AJH. 
indiflrapo s. Indiana 45219 



MONEY Prt^temi 1 Fr M Loere. Ca#r v 

Soimmme^ Grants, Dew de^elste, avaitotte to indraitoato 
WrtteL Asaodalai, S6-.M-- BnKkV^ U*w Y&i4 11235 



CASH Ldk-s-a5M-£25.QEK*' All Eligtoia! Any Pjrptrte 
Amaiteifefi. Bsa C-15, LynSkosft, Ne* York. 115B3 



LOANS 6y Mar! dufttentitad! Bono* Any ArnouM! Pr» 
Ltetej?s Awiteatwra %jihKS' Ctednmaiiete, to: S07-PP. 
Ftef»s Park. New York 1 1 003 



BORROW iSD&-S2k0OO lntorntFiH- ftaoay Awtime! AH 
Ehgteli 1 Wr^>: Qw*ry. to S 6 T*SNN. Ftorei Park, New Yen* 
11002 



BORROW tiOOSlOdOM' mated! RtsVyl No C»grwtl 

Rufh Stepped invilecss! Financial, to A467^P1. 
Rtefed/dSM, TK 750ffi? 



BORROW $40C ■ $40,000 tetertlflhl On <fC*x ai-nalum 
Everydr* e^ibte. Repay af*yihfw. Fra® dalaiii! Intoheufla- 
PM r 008- Pod San FriRdKO, CA ftiiOS. 



CASH LOANS— BOH RCW BY MAIL 1506.00 — -325.0OGI 
IMMEDIATE RESPONSE! LENDERS REFERRAL 
UftVUCtLTDFIA BOX 937. FT. LAUDERDALE, Fl 
33362 



ILOANSJ On SigniiJute To . HOO.OOOI Dete^ E!*te. 
to 30frP. Etfi Puxkiwmv, New Ydrk 11416. 



LOANS Beuf^rt Neva Firwwl, Sox 73F34L 

HtflyTOMf. F^iJffii. 



NEED YP 5 A - Mubwd - ULOAM 1 U ? Nocnidt? Stow 
credit? SerArypt? DiyorEe^? we can help' W^#" 
"HATKWUL CREDIT." CHarfc, AL 3636 1 -n 05 dr CALL 
MOW1 (24-hs*| 1-206^774-3304 



DIVORCE 



WINNING rte'malion $2.Q0 MEN'S HlOHTS 

ASSOCIATION, lTVMlLyonaL Fom^ Udm, MNS&OSS 



PERSONAL 



UMVERtTTY DEGREES BY SPECIAL EVALUATION <4 
EJtSTWa jgb Eqatein, EdtteSlton. A^SnbsTPWrt Fa|L 
inttKpaneiva Cur ll&U-B61-l79lj & Wr- B . to 1315-1-T^ 
CdfeJintiuES. Oh 43213 



BIBLE O.dsL^ns WWwarad- tombed pr^topfl BylCn. 
171 ff 7 Bwtear, D*lr*a, Michigan 48219 



REMAILING SERVICE 



TOP BECHET REMAILFHO |1.(W. ST. DENXiL. BOA 
4623. MARIETTA. GA 30061 



REM AILS £1 S0 Oeteto a. to 107. Bell, CA 90201 



FREE QAM! PbtfAJ Btteippa, 396 EAS! BOO 5dLlh. 5a1 
Lake City, uTrim 



FREE Ra^illft^ Lwl. Agaraa Naedae PS, to 29656, S«n 

a^iSante Tevaa ?B2S 



CDNfTOENTiAL ^aH fescatvinf Feriw^dldflL M&- Dmp, 
to 1 K 3 &PW. dria-do. FL 32 MO 



TRUSTWORTHY tonmajefing Sia^rped ramaiis 31. 00 
BafTtend-H. to i29Ai Caddo leva* Y0S29 



UNLISTED AUDHEBS Ducrael arte cddfCanUaJ. RedteP 
it 0& Stogie, M# Fprwarbing Servi^, 6^50 S- *Aito, 

Hdu^pd, Texsi 77025 



Virginia f^i serv^. o^terrn^ CMpvticim- Maflcm, 

to 22PM, oihi^h, VA. 23936 



PRIVATE HAIL T**i MflfflfMd wmailfl $1.0Q. Fs-^aronp 
to 644. Sterne Itosyntato GA 30086-0544 



{CterrHmred w rmrl otga] 




REMAJLfNG SERVICE 

SASKATCHEWAN Heuwhng. GerttraL Box 1 01 . F can 
Lake. Saskalcne^an. Cariada SOA i AO 



CONFIDENTIAL eddresa - ramaiM. North America Mail 
Onlflr, to 31^9. Darimornh EmI, No^a Scoria 6Z^' 5412. 



miscellaneous 



ORNAMENTAL ln>n Designs. Book of 1600 beeulibif pree- 
ned designf tor rait-^. corimra, ate. Free Utefalu!#, 
Cufiranptarti, Bone 30005. SaH Lake £%. IRah B4i5£HX»5 — 
- (JH1 Soulh 32fti West; 



JOGGERS DO IT ON THE RUN bumptn&Aor. tl.49, 
UhI Gifts, 3714 &t™Cr#i* ftun, fm Wayne, IW *6KW 



WANTED MISCELLANEOUS 



GOLD, Si**. PWkmn, UWry, Tallin, toi«%* P-^l 
LJirtpd Frew Ore nss jymg **JVtt*. G*H WhA|*lflT(rtlBi# 
fret: 1 -SOD-932 101 □. 



B41TUKS TungsleftCaftida, Tungsten, Molybdenum, &£tf*r 
ScteHr. SHvw Cortacte, So W, PSabTium 800-321-6914 Otxi 
e-b3l -41333 cdl«l 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 

Cj Mr qxLuj ^rjpInVi i — i.i ni.n.'.i □ .-. Ka r i I .il- ./tIj cci 

e u 4 I rtil I I L^ti r ■ u vfi rill Kji ■ LjUtJ ■ 1 13 1 tu ■ M J LMi r I L c S i u 

Myrtle St., BfcMlwth P m 07 202 



KM SALE MISCELLANEOUS 



NOTICE: EXOTHERMIC BOND nuw aMailtitilir WITHOUT 
WELDINGS irttfuSrfJlaiy App IMP Mull OWitirig pdriasn* 
teSrtcuteiy FUSES *10 BEALS ALL METALS- P*dW Ur 
REPAIRS SrevtLiLiSrf i-equil *}y |_ii ileaatOnal Mfflrip*. Ctemfllty- 
avalabia ACLPPAKr BOMB iar aft aieeta anfi ali^num, 
3004 tot topper, araai and nronze. Seed $6.DQ mlm or 2 tor 
$ 10.00 to EXOTHEM ADHESIVE CORP. to tt-M. Fail 
SetauKeS. Mw ’forte f i733l Pie-maaauied e^d tapreoi. 
Dealer nquras Watoomt 



FLAGS ah Types. OS State. Warid Htfkmz. Marta* 

tone And Qustoirt Mdt CjUKtog SI. toward Flag, P,Q, fin* 

aee^PLL wmm. n c ;»eu 



HEARING AIDS 



HUGE SAVINGS Eliminate Dealai M^rkupt. ¥mt Tn*l. 
Batse^ea Whoesale. Terma Arranged. Call Ton Free 1-BOO- 
3Z3-1212. Or Write: Hopfe-FMC, ftucktofd, IL Si 110 



□HAND NAMES DISCOUNTED. BehM llweer aide oi%. 
LaBairon Compare. RR7C. Saratov Springs, NY, 12B66. 



SAVE Half Buying Atos by MaH. All Majtv Brands Available 
REA Company, Box &S4 r Bridgeport, Dtro 43012 



FREE HEARING AID CATALOG - ton Vs by ml! Write: 
'MooeySa^ra.''. r M30-PM-5 r Langdojy Sepulveda. California 
8134& 



NAU£ Brands- For Lose. BMteriw, Accessories Guraran- 
WW R*p*us Hwmtg Aids. Boa £M7i. RttiML MN 
S«H 



SAVE Modem rifme-bterid kJ* improve wJm 

Fjim Trial. Tf<* s*saL?g. jam, d«f$. 
1334=. 32S TNndL 33^Kato. IL KM1& 



TOBACCO 



CIGARETTES - RdU Y*ur Own QUitoffl. T^*^oa r Papwa, 
F*W, M»ptiinpfc * WWfff iW Frf* Cetpigg tap 

Sampto. Oimo Tohaeoe, F.M.., Bok 1313, O^aneboro, 
KentoiHy 42502 



PIPE SMOKERS ■ Sand T®da* lor FREE CATALOG h«- 
tunng cw^ri-BtomM Tofaeocsna Aak ebowl TE-AMOv Cto 
&la TWtoP c^n^ijmy, 1 £pd«a Av*„ CtovM*id. OH 
441 IS. 



MAKE PIPES. Book. MarariaLg. p^mO pS5. Bom 5KH, 

ChtoHflO, I' 1 1 Th^i =E- 60659 



SCIENCE ft CHEMISTRY 



1»86 CATALOG, Z» pages:. Thousands of dwrmcsfe. 
giass-'+are. sc^rKwbotsty eqtipfwiL S?W r Merraii 
\m Bvflafo F toad. Fkdwte, Wow Vort 146^ 



1W CHEMICAL CATALOG Lab EquUnvir GLimwiw 
13,00 RalundAbie S^ier^lk^ SyppJy, P.O- Box *S0, Banger. 
TX 7*470 



LABORATORY GlasfWBn— ApfMfrtha, Cata 

bguri $1 .00. DeLP?e Scawrlffic. 03# S. 13 SUwL Mantowcc. 
W*^rl54^0 



COMPLETE Caistog Sl.Ot). Current oargain Ira4a- 
LBbMitey $m% fios 101-A, Breton. 0(2135 



FOniVIUIAS, PLANS, ETC, 



MONEYMAKING CHEMICAL FORMULAS - THOU- 
BANDS F CATALOG S5-00 (WUNDABLEJ: GWA3. to 
193. brodHMkl. WwKirttih 5®0^0t93 



ANT FORMLI LA (1 HOC 1 Cmatog 5-1 .00 J BeHriH, Bdn 56B. 

Cnkteffa, Soeso 



SPECIAL SERVICES 



INFORMATION On *nytfiir^|. Fetipatrin HnSAiPtii 
5 pfr.iahali 60-15 Wpodridn. Woorir-de. Nrw YOrfe 11377. 



■HERBS 



SWEET Fear 4SsS HottocMy BM„ San La^a C4y, 
IAS* B4ii 7 W* R«im«L Th» Dead. 7Se 0ht^s Cvtekig 3 
SAfl^S. 



HEALTH, VITAMINS 



RESPIRATOR V ILLNESSES. N HUB, BRONCHIAL MC- A 
urnqua healte u^phuriL# ha piry Ih^gaaMs- i$ aw jblt tor tri- 
al. Literah/B si m write respirizer co.„ -.595 astomora 

PikM, Osflyubwig, PA 17325 



HEALTH Cougb f€*myla. Natural, Very Elfactiw 54 oo 
Cwgjh Formyls, Rd, 6. Box 144, CDBlHVkn p Pa 



WORK CLOTHING 



WORK CLOTHES - Saw 80% ShsSi. Pan4s. Cove ram. 
Frw totoar. write Salcd, *33* Ba at Visa Sum. Depl. PS. 
Ctomand, CMs 441 OS 



GARDENING ft LAWN CARE 



COmpCStihg FAST EAST mm ome* deas Nb Lrttng. 
V*y FtoflMriMtoe Oua'andaBd. Writi: COMPCSTIHG FAST 
EASY T» W«rt Siomcreet St Joseph. Mo. 64506 



Gfl EEMHOUSE5 — Rtdwocdl4wf^m. Wtof-Mfldahl 
Mm, pajteliM.. toraelkw^i, ncdn^rntr^J Brochtav Na, <kithk: 
Arch, PO to 1S64-P. Mgfthto, AL W33 



ROWERS, PLANTS ft NURSERY 
SUPPLIES 



G H AFTING: Iruft*. Sawngrp ydgr own row Hr^ tolrilM 
Imtmebdna. Buddn-g A grriffing $3-0C PP. Owl PuUihng. 
1559 HilC^ie. Eivw 44224 



ftECJPES, COOKING. ETC. 



CHEESE CAKE REOPfi Thra townta tor aver id 

ystern* IndMEtog M of oHwr rime lasted' ncipse $2.50 BASE 
KA!tri4 Ktehgm, P.O s Boa 473, MtriflDWDC, W^HSPiZfl 
54 220 



H AMAZINGLV EASY DESSERT RECIPES- Ca*as, 
Ctoias, and rnohr GUARANTEED DELICIOUS or 

money s*ck Sertf 53-00 to: J04* 2793t 

Men-O-Wfli Trail, Evergtemr C_.oth.:Jo 60439 



SIMPLE - D<?!toOv£ ■ inaiptritrva. Plpf* ad Ftshio* 
Ftome BfeEkie 51JJG- Fanrily FAitoriR^. P.Q, to 24, 
Whittayvtlto, Tann. SflSfiB 



OLD Taaaii^rH Inpradaente Scftpluri! relar- 

artC*. S2M90 SASE: Caka, Ui6 N.E. 77th Ten™. Kww 
City, Mnsbui- B4l1i 



FANASTIf: c-frarny mMshwoom Fespa S2.dK? BASE 
MclfriCBh. 227SM Vsrriu^ BM. fl®, Wwdia^f HHIa, CA 
HI 364 



BPICT, dyltCt&tHL SffrHj l^ing Narlhoin . : "di;pn wpas 
55 K pos^Mid. Na Chugurifi. M E. -npurlHiH Ej^rlar=, 
WaK^eri Hoed, PC. Bai ^534, iWigapoia 9C30, S^jgapiafe. 



FANTASTIC 105 year oU isctpe Mii»e bJtstanding Det- 
naijc on magi? Send 52.50 hh Dsjq' 3 Old Mk ipet. 1235 
htorih M*n. Fan tog:. Crrfff »4S7 



GRANDMA MARILYN'S JEWISH ftEOFES 10 towedtee. 
$3.00. MSB, to 3im 1 75 FrfEh Avs , Nem Ya^, New Ygrk 
10010 



EASY Cheese Cake F&nuly St 55 Er :n Icto, 234 

Unibn Ave.. Lyrtotodk, New vgrt 1 1 S63 



FRUDI 10 recipes 13.00. Fruil, 1401 N. OWfia. U Haira, 
CA 9Q63‘t 



HOW TO MAKE HUCIOUS PI72A 7 ¥mpm. oom- 
4 Alt iraBuOWFis, S2.I55, Ckiteh Valtey. SS6^ $.fl.lSP, 
MtocfeijyfY. ind.4SS40 



PEPPERDNI . . Easy racsM I urns hamb^ar into great 
peppe'erii! . . . $2.00. Adams Kitchen, to 1SWP. Oram. 
Uteh 640&7. 



FIVE MOUTH WATERING BARBECUE R«iWS. kmtolM 
FftlE PeW» Salad Hbcvm, S3.40 to: JIL to «S03= 
Wadiaon wh. 53 t 0B 



161 GROUND beef reapes $3.98. May mn, &4& via de la 
paz. Suite 300, Paste: Paliaade®, Ca. 90272 



OUTDOOR CodMng T r rae great respes tor cner^op ing 
SI 50 GUAD M. to 341 97, Lrttaa tocA, Arto 72203 



SPAGHEni and MEAT BALLS- Qto mi Ian tun** recipa 
GUARANTEED best ayar wte n v MONEY BACK- EASY 
DIRECTIONS and rmbV ri^ KAHw i ftwspM, 4505 
Speiwd Road, Site 39i , AnChOW. AK 99503 



TEXAS BLUE RIBBON RECIPES* Brerdy wt p« 
brawn sugar e^dcdlarte caka b 8 ino^rttHiYataflng ^fherw- 13-09 
P.Q. to 2968. Ocesea, TX 79760 



FANTASTIC CHILt RECIPE earid $2 00 arid SASE. toe 
Beek>a P Code A P.O. to 1253, La Grange, TX 7S945 



WINEMAKING, BEERMAKING , ETC, 



WNE MAKIMG-BCERMAKINO-GASOHGL. Ftea Sueoty 
Caiakjg Yeaii E^yipnfiaffl. -CaMihimai, to taePW. 
CmmMrrf.. FL MW 



BCERU AKERS - Frae GaSMog- tol vilw, **vio». M^r>- 
eybacr; giHrvrtH HOMEBREW, to i58M, Hum, Ml 
48640. 



WINE BEER MAKING Catetog: B4J Enlerprws. if Hi 
South Itth, Sririr^iied m -kjis 52703 



WINEMAKERS-BEEHMAAERS — Free Calatog — Ffl®i 
Sfl^oe— Larg* SflUHSied : Hreua. to 78S5-L Indepen-dence, 
MiSiCun 64053 



WINEMAKEHS-Brircrn&iff"*,. Free lUrievatad oaraiog off 
suppias tonaie^ to 12276R. Mmieapcha. Minnesota 
554124*276 



BE ERMA KERB ONLY! Ftea C*UefrN4MfMW. 
Willi tem*. to 4&1MV, Oildfend. Catoni# 94604. 



FREE SEiRMAKING BOOK Ply*. Gating, Itoit i^uip- 
menLin^achente. FuKy Ouiiranlaa?l. SPI, to 7|4 M, Cmpel 
m. MC 27514 



WINEMAKING SEE RWAKrtfQl IdUfimenL EkwMi. Free 
Cetaksg, Large Satectkm, Feel Sarvfca: ABC, F O. to 33$. 
Berwyn, lllliwa 80402 



WIN£MAKER.S-BEEA MAKERS Ff«*r Stodv, Fast to 
™ Free Catalog. ffBntna, to 2WO. Wayne-, il 60^84 



BEER LOVERS— Stew your own. DeuMdua’ IneKperaive' 
Free taiaby Seer Geer, to 25DS3W. Laneng, ILr^an 
4B9C9 



OLD FASHIONED GINGER BEER RECIPE. Send 52.CC 
SA5E TO. P.BJ.D_ Dept A1, 910 M’-TCrifl. Sdiflh 
rteuafan, Twei 77537 



WINEMAKERS— 3oei^iak*-i Free Caiftjog. lew* Pncea. 
Free FteclfM. Ce ar, to 3352&4L tone. We. D0 133 



WINEMAKING HQMEBREWIN^ HERBS SPICES FREE 

ceubgu#- i&Jf wmeto Sfrwt, Cornwall, cetarua k§h 3N6 



BUY DI RECT AND SAVE I 80% off beg? and w.-emaking 
ayppirae. Cali tori free HgoJj 4 - 97 S 7 , Q&£%wnt Hupfrim 
to 24S. Was, NL" 25892. 



DEER MAKERS VYstemakare Free CatatoQ. OaochLi -5 
UadaydiMri, 6110 Jdhnsori Dr , Mis^on, Ks 65202. 



BURGLAR ALARMS ft HOME 
PROTECTION 



SAVE Thnusi-sdii lnti*l&ig Prcritwutin^ Alarm Systems 
VUutstri - . EquiuTdnL Ahd I ■! Jlrudioh Cataldgu# $3.00 RHund- 
abte. Technical Alarm Seivtfe, Bex 2475. Big Bear City, Cat. 
923T4 - Calrtornla Lmer^e ^LWS57 



BURGLAR, Alarm G^caJt. DsiOL ige htoiTrfi Breakina 
Guersnteedi Aythefflic a 3%%" Dm,Vinndow. % For 

$6.00, Secufity, to 614A, VWNCttor, CA. K3608 



FINEST SMI PraaCtWOfll AAS. 1S80uftMf 

n&ad. Sirite 2. Biwntfigha,^, AL 35209. 



POPULAR MECHAN ICS * MAY 1 9SS 25 1 






75 YEARS AGO: May 1 910 



Freezing * diieate 

English physician Sir Ldv- 1 ji 
numi ri.c|- Lawrence suggest 
©d if 'steeping ssekness 
parasites Wore removed 
From their warm dumsate and 
Transferred to a cold climate?, 
they would expire even 
though rhr-y had i-nteral ibe 
host' s ]'i loods 1 r earn Th e- I .Ev- 
er pool School ol Tropical 
Mnfii-r mr h’sVr! ! !ii^. hy in- 
stalling ri refrigerator unit in 
^ hospital ward A pattern -..ii 
tor hours in a room cooled to 
Ir. 1 to 1 r; h I diseased ani- 
mals wen 1 si so kopl m the 
mom Today, arsenic -based 
drugs are used to cum Airi 
qan sleeping sickness 



Measuring emotion 

John A Larsen would no- 
invent lhe polygraph until 
1921 hut University of 
Fennsyt vania psy chotogm 
Dr. Arthur Holmes built a 
working copy (above). He 
used his apparatus to gauge 
the affections of people by 
recording the hgart rate 



Adventurer! fete 

The Thrifling Race 10 r he 
5ourh Foie described how 
English explorer Capl. Rob- 
ert Falcon Scuit tried to 
reach the pole delore the 
Germans and Americans. He 
made it in 1912 but diud on 
the return tnp after finding 
Koald Amundsen had won. 



Cur* to* stoping fkfcn***- 




fvoVvict j mil* a mlm/t*. 




Tipi for unuflul VKttfons. 



50 YEARS AGO: May 1935 



Mile'll -minute beet 

Hull design improved when 
speed boa: designer Leroy 
Mai rose used an aircraft fu- 
selage 35 a model for his 
mile -a- minute outboard jVp- 
Vac Ho eliminated sfteed- 
reducirg vacuums by giving 
his craft a narrow hull with a 
small stem barely wide 
enough for the motor The 
new stern decreased the 
vacuum Triangular-shaped 
planes in -he bow decreased 
the? area of wetted surface 
and cut wind resistance fn 
November 197? The Spirit 
at Australia. an unlimited hy- 
droplane of similar design, 
reached 3 45 rnph 



Talking novelty 

A pull at The tape produced 
w^ords from a "talking ’ box, 
made to amp5ity the tape. 
PM noted that It would be 
marketed as a novelty. Later, 
millions of dolls would "talk" 
with the uull of a string 



15 YEARS AGO: May I960 



Annuel getaway tips 

A Spew i Vac a non Section 
listed "10 Unusual Vaca- 
tions ‘ It proved to bo time- 
less, The ID ideas still are 
interesting: s , ‘High: - see 
iriif in Alaska [muring Alas 
ka by air); 2. Camping in 
lores r-n rind parks (fail- 
roadlng to Hudson Bay, 4 
Hock hounding in the Sierra 
Nevada; 5, Exploring the 
border wilderness | camping 
on the Canadian -American 
border), 6, Farm vacation in 
OfuQr ?, Raising out of Mew 
England S Steamboat i rig on 
the Mississippi; 9. Rent a 
yacht in Florida; 10. Ama- 
teur archeology in Yucatan 



Horn* oft Mnd or tea 

The "Amphibious Home’ 
was the ingenious creation 
of a Fignda dentist. The 49 - 
foot. 10 -ton craft could thrive 
on land as well as sea. Dr. S. 
W. Johnston built the house- 
boat trailer home Ln his back 
yard one mile from the 
nearest tributary. The? most 
unique feature of the boat 
home was its hand -cranked 
hoisting system Four steel- 
pipe Legs descended Tran 
the boat and lilted it from the 
ground A flatbed trailer 
could be backed under the 
hull and it could be trans- 
ported to the harbor or to a 
trailer park. 




Brain wave! charted 

It was an improved version 
of a most useful diaqnosik 
device — the elcctroenceph 
altigraph St incorporated 
technology' similar to that 
usod to measure electrical 
changes in the heart mus- 
cles Changes in electrical 
activity on the detectors' 
surfaces were transmitted to 
an instrument that looked 
like a radio at id used vacuum 
tubes to amplify brain 
waves. The waves regis- 
tered on an. oscillograph as a j 
wavy line cun espon ding to I 
changes of electricity In the 
brain Hans larger devel- 
oped the first EEG in 1929 




Tab-side TV 

A EJntish firm designed thts | 
panel for the "bathroom of 
the future" Leathers could 
watch front and back doors 
on monitor screens A phone 
amplifier permitted conver- 
sation with caUers. A third 
screen enabled the bather to 
watch TV shows. fW 
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"Two ofays deep in no-man’s land you don’t want surprises with your ATV. 

Like finding out your Sampson of the showroom is really the Wimp of the woods. 
"So be prepared, guys. Count on a 4-wheeler that's not going to crater on you, 
Like a new Bayou 185. 

"Kawasaki's rugged pathfinder is up to any trek you’re up to. And it's outfitted 
with tots of great outdoors features that’ll put you in its camp to stay. 

"Bayou climbs with the agility of a mountain goat. The strength of one, too 
"And check these items from Bayou s survival kit. Independent front suspen- 
sion. Shaft drive. Five speeds. Reverse. And automatic clutch. 

If the Bayou 185 can get you there, it can get you back. So take a hike on 
down to your Kawasaki deafer and look 'em over. Knwn^lfi 
"Your call of the wild should be ’Bayou!' Not ' Help !'“ TAKING fT TO THE LIMIT 




Catherine Bach 



You won’t 
catch me 
on anything 

else.” 
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